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PREFACE.

The observations and ideas recorded in the following pages

represent the work of about three years, and include ray papers

read before the Pathological Society in the Session 1892-3, with

the exception of that describing the gregarina-adenoma of the

cat's lip which forms part of a sketch of the biological basis

of the conclusions I have arrived at. To this sketch, printed

in the Medical Press and Circular, Aug. 16, 23, and 30, 1893,

I would refer readers who may not have time to study the

matter more fully in the works of Dr. L. Pfeiffer. The

publication of my work at the present moment is of the more

importance since in every essential point I am confirmed in

my beliefs by more recent observations.

For the material on which I have worked I am indebted

chiefly to members of the surgical staff of St. Mary's Hospital,

and to Mr. Crowle, the surgical registrar.

In the expression of my views I have received most signal

and unstintedly generous help from my friend and colleague

Mr. E. W. Roughton, whose skill in photography has been of

immense service to me, without in the least committing Mr.

Roughton to my views.

My observation of sporozoa in cancer was made indepen-

dently, and was the direct outcome of the study of a case of

psorospermosis of the urinary tract. It is interesting to observe

that the dense deeply-staining cells, and the spore-cysts
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I recognised in cancer as being identical with the psorosperms

of the ureter, are regarded by pathologists in this country as

degenerated material.

To pathologists who, like myself, had long felt affronted by

the gross and still inscrutable lesions of cancer, and to curators

of museums who had found their sense of order, but not their

intellect, satisfied with arranging on shelves typical specimens

of cancer, adenoma, and sarcoma, the light which has recently

been shed on the nature of new growths must have been

highly welcome. The rays of this light are as varied of hue as

those of the spectrum. The earliest, that of L. Pfeiffer, has

not failed, but grown stronger. The work of Podwyssoski

and Sawtschenko would appear to have been inspired by that

of L. Pfeiffer, while that of Nils Sjobring, which came after

Wickham's, seems to have been independent. The light of the

College de France, which arose independently with. Malassez,

and was transmitted to Darier and Wickham, awakened

another fire at the Institut Pasteur, whence a strong and

brilliant beam shot forth from the brain of Soudakewitch and

received the weighty support of Metchnikoff. The fire of

Soudakewitch has lighted many others, and among them

one in England, where the brilliancy of the beam has not

only been sustained, but, in the able hands of M. A. Ruffer

and his colleagues, has been amplified and strengthened, and

so much so that many would appear to regard the parent

fire of the College de France as quite eclipsed.

I feel it my duty to record my view of these matters, to add

a little light of my own, and to help to draw together the

variously coloured rays into white light.

J. JACKSON CLARKE.

St. Mary's Hospital Medical School,

October, IS'JS.
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CANCER, SAECOMA, AND OTSER

MORBID GROWTHS,
,

CONSIDERED IN

RELATION TO THE SPOROZOA.

EECENT WOEK EELATING TO CANCEE
AND OTHEE AFFECTIONS.

Within the past few years, the results of many
important inquiries into the nature of cancer and
other new growths have been published.

The most important part of the work to be con-

sidered is of a pathological character, either experi-

mental or histological. The aim of most investigations

has been to prove or disprove a parasitic causation for

cancer and sarcoma. Many valuable clinical observa-

tions have also been published which bear on the

question but only indirectly, so that I shall omit them
from this brief survey.

B
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As long ago as 1847 Virchowi and others-
described cells lying surrounded by firm capsules

within other cells of cancerous growths.

In 18513 Virchow summsd up his observations on
these intracellular cells thus :

—

" A portion of a large cell with granular contents,

perhaps an altered nucleus, the dimensions of which it

has, becomes homogeneous and clear, like water. This
portion has at first a sharp and stout wall, which very
soon by the addition of fresh layers is thickened and
becomes doubly contoured in every way like a cartilage

cell."

In another part of the same paper Virchow figures

in the cell-nests of a squamous epithelioma clusters of

minute rounded bodies which had also been noticed

by other observers. Virchow regarded the intra-

cellular cells as the endogenous ofi'spring of the cells

containing them.

Virchow and his followers regard all the constituent
cells of cancer and sarcoma as lineal descendants of

cells which once formed part of the body of the animal
in which the tumour grew.

The accuracy of Virchow's description of the histo-

logical structure of cancer and sarcoma has been
proved again and again. The only question with
regard to them is a question of interpretation.

Cohnheitn's well-known hypothesis as applied to

cancer is thus expressed^ by the distinguished patho-

1. Virchow. "Virch. Arch.," vol. i.

2. Lebert. " Phys. Path.," pi. xviii, fig. 8, <£c. ; John Hughes Bennett
on " Cancerous Growths," p. 32.

3. Virchow. " Virch. Arch.," vol. lii.

i. Cohnheim, loc. cit. p., Sir.
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logist who so lately as 1884 passed away:—"In the

tumours the redundant germinal material is inherited

just as a sixth finger or a thirteenth rib : and possibly,

too, the feeble resisting power of the tissues is trans-

mitted to the oflFspring." At the present time this

"

theory is challenged on all sides.

The interesting observations and theories of Klebs^

in Germany and Creighton" in England merit careful

consideration, and will be referred to in the section on
cancer of the breast and elsewhere.

Bacteriology has proved that for some of the new
growths it is not true that their constituent cells are

all lineal descendants of the tissue-cells of the
individual in whom the growth has arisen. Such
growths Virchow has included in a group, the "infective

granulomata." A glance at a section of a leprosy

nodule of the skin suffices to show in what numbers
these parasitic unicellular fungi may be present.

Pathologists have tested cancer by the bacteriological

methods ; in the majority of cases the results have
been negative, or have been shown to be erroneous
where microphytes were accounted to be the cause of
the disease.

Many authors have described schizomycetes in
cancer. Scheuerlin,^ Koubasoff,^ and Kussell," have
definitely asserted that they were the cause of the
disease.

6. Kleba. Allgemeine Pathol., Bd. ii, p. 524.

6. Creighton. "Infection of Conneotlve Tissue in Cancer of the
Breast. 187tf.

7. Scheuerlin. " Berlin. Med. Soo." 1887.

8. Koubaaoir. " Med. Cong. St. Petersburg." 1889.

9. Russell. Brit. Med. Journ. 1890.
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The labours of Shattock and Ballance, of Senger,i«

and Klein," have shown these conclusions to be

erroneous.

The work of Russell deserves more detailed notice.

By staining sections of cancer with carbol-fuchsin, and

after staining with iodine green, certain minute bodies

(" fuchsin bodies ") were picked out a bright red colour,

and from their form Russell concluded that they were

fission-fungi. One figure in the author's paper repre-

sents a large cancer cell containing another, in the

interior of which are four " fuchsin bodies." The in-

cluded cell in this figure is what many now regard as an

intra-cellular psorosperm, and the " fuchsin bodies " as

spores. The accuracy of Russell's figures is now fully

established ; and though the " fuchsin bodies " have

proved not to be fungi, Russell's earnest work has

done much to stimulate fresh inquiry into the nature

of cancer.

L. Pfeifi"eri2 ^^s the first to publish a description of

parasitic protozoa in cancer.

On teasing out a fragment of melanotic cancer on

the warm stage, Pfeifi'er saw plasmodia in active

amoeboid movement, and cells resembling sporozoa.

In a recent paper this author comparing the struc-

ture of tissues infected respectively by cancer, sarcos-

poridia, myxosporidia, and microsporidia, points out

that the four cases are parallel ; in each a double pro-

cess of growth is present, partly heterologous, i.e.,

parasitic, partly homologous, i.e., belonging to the

tissues of the host.

10. Senger. " Berlin Med. Sop.," Feb., 1888.

11. Kleiu. Beitiise zui- Pathol. Anat., Bd. xi, p. 12'.

12. L. Preiffer. " Conespoudeuzblaetter des Ailg. aertzlich Vereins,

Thuringen, 18S8 and iSaS.
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L. Pfeiffer has given the world two invaluable com-

prehensive works bearing on the subject, these are the
" Protozoen als Krankheitserreger," 1891, and " Unter-

suchungen iiber den Krebs," 1893. Both works are full

of original observations, and at the same time record

faithfully the labours of others in the same field.

The peculiar bodies found in molluscum contagiosum

had already by many authors, including Virchow, 1865,

been compared to gregarinida. Bollinger^^ first

strongly maintained that they were parasites, and

compared them to bodies met with in a similar affec-

tion in birds. Neisser^* and Pfeifi'er^" supported in

detailed memoirs Bollinger's views, and attributed the

disease to the parasites. Kaposi, Duhring, Torok,

and Tommasoli^" regarded the bodies as products of

degeneration, and could not discover in them the

characters of coccidia.

A. Q. Silcock^'' published a case of acute psorosper-

mosis associated with intestinal papillomata. A woman,
set. 53, was admitted into St. Mary's Hospital under

Dr., now Sir Wm., Broadbent in July, 1889, with fever

and a swollen tender liver. Death soon followed. At the

autopsy inflammatory areas and five papillomata with
inflamed bases were found in the small intestine, and
the liver and spleen were studded with pale spots which
Silcock foundtocontain psorospermise somewhat resem-

bling the rabbit's coccidia save that they were much
smaller. Cultivation gave a formation of spores. The
histology showed nodules surrounded by an inflamma-

13. Bollinger. " Virchow's Arch."

14. Neisaer. " Vierteljahrsohrift fiir Dermatol." 1883.

15. Pfeiffer. " Zietsciirift fur Hygiene." 18s8.

18. Torblc. " Monatahefte fiir Dermatol." 1890, No. 4.

17. A, Q. SUcock. "Path. Soo. Trans." 1889.
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tory zone, and containing numerous parasites and
amoebid spores.

In 1889 R. Thoma,^^ of Dorpat, described within the

nuclei of epithelial cells in cancers abundance of

bodies resembling sporozoa.

Malassez, who for ten years had been working at

the subject, described in 1889, in a cancer of the

jaw shown by Albarran^*^ before a Paris society, bodies

which he recognised as coccidia. Darier^" in the same
year described similar bodies in a rare disease pre-

viously known as "Ichthyosis sebacea," and now
rightly named " Darier's disease," in recognition of the

author's valuable work. Darier also recognised similar

bodies in Paget's disease. Darier's disease gains in

interest from the fact that in some cases it terminates

in epithelioma. His material came from two cases in

the wards of Prof. Fournier. Both patients, a man
and a woman, were past middle age. The lesions were

confined to the skin and were very widespread. At
first they consisted of papules formed by the accumu-

lation of a substance resembling sebum in the mouth
of the follicles ; this was followed by some inflamma-

tion, and in one patient by epithelioma in the pubic

region. The course of the disease was extremely

slow.

Microscopically some of the cells of the rete were

found to contain large clear cells with definite cap-

sules. In the superficial layers these intra-cellular cells

were replaced by dense, highly refracting grains.

18. E. Thomo. " Fortachrltte der Medicin," 18S9, Ho. 11, June,
p. 413.

19. Albarran. "C. R. Soc. de Biol." 1889.

20. Dadtr Il.id.
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Darier regards the disease as a psorospermosis, and

the intra- cellular cells and bright grains as psoro-

sperms. Darier also first described psorosperms in

Paget's disease, and he was able to observe the process

of sporing in cultures.

In the same year followed L. Wickham, whose

observations have been embodied in " A Con-

tribution to the Study of Psorospermosis of

the Skin, and of certain forms of Cancer."^^

Wickham's description of Paget's disease is complete

in every way, and includes a full account of all the

work that has been published on the subject since the

individuality of the affection was first recognised by
Paget in 1874. The author gives beautiful illustrations

of the histology of his cases, and of another, Crocker's,

in which a similar condition was present in the scrotum.

He describes large encapsuled nucleated cells placed

within epithelial cells, and encapsuled collections of

spore-like bodies. The author regards these as psoro-

sperms, and from their distribution in the tissues he
considers them as the cause of the disease. Wickham
looks on cancer as the third stage of the disease. The
cancer may be of the squamous or of the tubular
variety, and it contains psorosperms in great abund-
ance. Wickham concludes that the cancer of Paget's

disease is due to psorosperms.

Darier and Wickham's observations on Paget's

disease have the countenance of Balbianiand Malassez,

and have been confirmed in England by Bowlby^^ and
J. Hutchinson, jun.''^'' Thin, in connection with Bowlby's

21. Wickham. " Paorospermosea Outandes," Patls. 1890.

,
22. A. A. Bowlby. "Trans. Meiiico-Chirurg._ Soc." 1890.

2<s. Joii. Hutchinson, jun. "Trans. Path. Soc.'' 1890.
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paper, referred the cell-inclusions of Facet's disease to

degeneration, an opinionwith which Euffer'-^^ andWalker

have since expressed agreement. I may state here

that the forms figured by Wickham are to be found in

most squamous epitheliomata, and the fidelity and

freedom from systematisation of the illustrations

accompanying his paper I have been able to verify

amply. Many of the bodies figured by Wickham I

have been able to find in the psorospermial cysts of the

ureter.

Nils Sjobring^'' was studying karyokinesis in sections

of mammary cancers, hardened in alcohol and stained

in Ehrlich's acid hiematoxylin and carbolic eosin, when
he observed many bodies identical in form with micro-

sporidia, as figured by Balbiani and Biitschli. The

bodies were stained more deeply by the eosin than the

protoplasm of the cells which contained them. Some
appeared to be within the nuclei, where they were, as

a rule, surrounded by a space. Sometimes several

were found within one nucleus. The larger parasites

lay within the cell protoplasm, the nucleus being

pushed aside. The parasites varied in size from
2—15 fi. They frequently contained chromatin fila-

ments. Sjobring regarded the bodies described by
him as difi'ering from those figured by Wickham.

Von Heukolom^". examined 200 cancers, and his

observations agree in the main with Sjobring's. The
latter insists that the bodies in question exhibit

24. Puffer and Walker. "Journal of Pathol," vol. i, Ifo. 2, p. SOI,
Oct. 1892.

25. Nils Sjbbrirg. " Fortschritte der Medichi." 1890, July 15th.

26. Von Heukolom. "Centralblatt fiir allgenieine Pathol.'' 1890
No. 22.

,
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evidences of a life-history which absolutely excludes

cell degeneration as an explanation of their presence.

Von Kossinsky^' has also published a valuable study

of cell-inclusions in cancer. Without being able to

express a definite opinion as to the nature of the

bodies referred to, he agrees with Klebs-^ that the

phenomenon regarded by many as spore-formation

differs from accumulation and disintegration of leuco-

cytes met with in ordinary inflammations.

Vincent-3 demonstrated in cancers bodies resembling

coccidia, and described methods of staining.

Billroth^" says that there is little doubt that mol-

luscum contagiosum and the similar disease of birds

are due to sporozoa. In comparing tuberculosis and

cancer he says it is clear that the sporozoa have the

property of determining formative processes in animal

cells.

The investigations of Shattock and Ballance^^ have

been of considerable importance ; like Klein^^ and

Senger, they show that Russell's position is untenable.

They found careful cultivation experiments gave

entirely negative results. Incubation of fragments

of cancer showed in sections wandering of nuclear

matter. Also inoculation experiments with monkeys,

dogs, and other animals, conducted with the utmost

27. Von Kossinsky. " TJeber Pliysaliphoren in KrebageBchwiilattn."
Warsaw, IbOO.

2-*. Klebs. Loc. cit. supra.

29. Vincent. " C. R.Soc. de Biologie," M^rch, 1S90.

30. Billroth. " Ueber die Elnwirlcung lebenden PSanzen-und Thier-
zellen " Wlen. 1890.

31 Shattock and Ballance. Br!t. Med. Journ., 1891; "Proc. Roy.
Soc. ;" "Trans. Path. Soc." 18b8. &c.

32. E. Klein. " Beitiage zur Patli. Anat.,'' Bd. xl, p. :25.
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care and skill, gave always negative results. With
admirable impartiality they review the work done on
cancer up to the year 1891. And they relate Hanau's,
Nerinsky's, Eiselberg's, and Hahn's successful inocula-
tion experiments. They conclude that though cancer
is in all probability an infective disease, the nature of
the infection is still unknown. In one of their

communications ("Path. Trans.," 1888) the authors
delineate the histological appearance of a piece of
human scirrhus after eight days' incubation. The
bodies there drawn and termed nuclei have a great
resemblance there to amoeboid psorosperms, and I
think it probable that thus is shown a spore-formation
on the part of parasites similar to that obtained by
Darier in the " grains " he incubated from one of his

patients.

Walter K. Sibley^^ mentions cases of human sarcoma
successfully inoculated on a dog by C. O. Weber.

Steinhaus^'* described the sporozoa-like bodies of
cancer. This paper is illustrated. The intra-nuclear
and other cell-inclusions which the author is prepared
to admit as sporozoa closely resemble some of those
figured by Nils Sjobring.

A. BorrePs criticised chiefly the work of Darier and
Wickham. He finds in sections of squamous epithe-
lioma large encapsuled intra-cellular nucleated cells,

which are sometimes replaced by a mass of nuclei apt
to be "mistaken" for spores, and also "reticulated

33. W. K. Sibley. "Trans. Path. Soc," 1871: " Non-contagious-
-ness of Cancer."

34. SteiDhaus. " Virch. Arch ," 1891, p. 533.

^- Borrel. " Archives de M^decine e.xpt.," 1890, vol. if, p. 78S

:

bur lasigQiflciition des figures decrites commes coccidies daus Us
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globes figured but not described by Wickham."

According to this author, these globes are due to a

peculiar mode of degeneration and the intra-cellular

cells are insufficient to justify the diagnosis of coccidia.

After L.WICKHAM.

Fig. 1.—In three horizontal rows are some of the

bodies depicted in cancer as parasites by the authors

named. The second figure from Wickham represents,

I believe, a body of the same nature as the first

of those taken from Soudakewitch- The fourth of

Wickham's I shall endeavour to show to be a form

of swarm-sporing, it is what Borrell has termed

"reticular degeneration." The third figure from

Sjobring is identical with Virchow'a " nests " of

daughter cells of cancer, the first from the same

author shows similar cells within the nucleus of an

epithelial cancer, and goes far to prove these bodies

to be sporozoa. The three drawings to the right

represent, I believe, different phases of sporing.
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Sheridan Delepine,^'' whose work on the psorosperms
of the rabbit's liver has done so much to awaken an
interest in, and to help in the formation of a sound basis
for, work on the pathogenic role of sporozoa, con-
cludes^^

:

" The evidences I have been able to collect are
against the psorosperraial nature of the bodies which I
have observed in epithelial tumours, and I think that
the same conclusions must also extend to the bodies
observed in Paget's disease of the breast." In the last

quoted article Delepine describes within the epithelial

cells of the ducts of a human cancerous liver bodies
resembling coccidia. He depicts a section of a
duct of a cancerous liver with " one of the cells, and
perhaps two others, contain besides the nucleus a body
which seems encapsulated, and which in the fresh

state closely resembled a young psorosperm."

E. Klebs^^ opposes the view that cancerous tissue

contains sporozoa, and considers the bodies described

as such to be blood-corpuscles, products of degenera-
tion, ifec.

Firket^f and Schiitz*" have taken up a position

similar to that of Klebs.

Cornil*! considers that karyokinetic processes have
been mistaken for spore formation.

Hansemann*2 has found irregular mitoses in epithelia

other than those of cancer, and from the fact that the

36. DeUpine. " Trans. Path. Soc," vol. xli, 1890; vol. xlii, 1S91.

37. Delepin. " Trans. Seventh Internat. Congress of Hygiene,'
London, 1891, p. 93.

38. Klebs, " Deutsch. med. Woch.'' 1890, No. 32.

39. Firket. " Centralblatt fur allg. Pathol." 1890, No. 20.

40. Schtitz. " Miinch. med. Woch." 1890, No. 35.

41. Cornll. " Journal de I'Anat. et de Phya." 1891, No. 1.

4'3. Hanseman. " Virch. Archiv." 1891.
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irregular processes of cell-division and " so-called

"

spore-formation chiefly met with in the degenerated

parts of cancers, suggests that they are due to want of

nutriment. This observer agrees in the main with

Cornil.

Fabre-Domergue''^ identifies the bodies described as

sporozoa, some with those described by Virchow as

cells of endogenous origin, others with bodies described

by the same author as degeneration products.

Duplay and Cazin,** summing up their investigations

on the work of Nils Sjobring and others, regard the

parasitic nature of the bodies as not proven.

G. Hauser*= discusses the bacillus theory. The
author regards the identity of the structure of the

secondary growths wherever occurring to contradict

the bacillary hypothesis.

Kiener*'', Professor of Pathology at Montpellier, has

expressed himself as sceptical, and influenced Borrel's

first article.

Eibbert*' could not detect the crooked bodies

described as spores by Nils Sjobring. Kibbert comes
to the conclusion that the bodies are due to a meta-
morphosis of the nucleus, the granular bodies being the

remains of nuclei or portions of chromatin,

43. Fabre-Domergiie. "Les Coccidea dans lea N6oplasmes," " Con-
gr^a dd Chirurgie," Paris, 1891.

44. Duplay and Cazin. " Trans. Seventh Internat. Congress of
Hygiene," vol. ii, p. 81, London, 1891.

45. G. Hauaer. " Das Cylinder Carcinom dea Magen und Dich-
darms," p. 124. 1390.

46. Kiener, referred to by IJorrel. " Arch, de Mddecine exp6rimen-
tale," vol. ii, isao. p. 893.

47. Eibbert. " Deutach. med. Woch."
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Virchow*^ had not been able to observe anything in

cancer which pointed to a parasitic origin.

Another supporter of the view of degeneration may
be taken, Welch of the Johns Hopkins Hospital, quoted

by Nceggerrath as coming to the following conclu-

sions :

—"That theparasitic nature of the cell-inclusions

is not proved, but, on the contrary, they are of the

following characters : (1) Portions of cells keratinosed

centrally. (2) Masses of kerato-hyalin. (3) Included

leucocytes with degeneration or fragmentation of

nucleus. (4) Fragments of nuclei of leucocytes."

Stroebe*^ admits the close resemblance of some of the

cells of cancer to sporozoa, but leaves open the question

of identity.

Ramsay Wright,"** like Russell, thinks the bodies

described as sporozoa belong to the saccharomycetes.

E. Nceggerrath^^ has ably reviewed the whole subject

in a work to which I am greatly indebted. He confirms

all the descriptions given by NilsSjobring, and up to a

certain point was prepared to entertain the conclusions of

the latter ; but in a section of cancer, stained first with

carmine and then by Gram's stain, he found an appear-

ance aS if part of the nucleus was undergoing liquefac-

tion, and concluded thatmost of theintra-cellular bodies

arose in this way, and were not parasites. Some of

the cell-inclusions, however, resembled protozoa closely,

48. Virchow, in a note on Stelnhaus's article. " Virchow"s Archiv."
Kg. 127, p. 188. 1892.

49. Stroebe. " H. Ziegler's Beitriige." 1S91.

50. Ramsay Wright. " Centralblatt fiir allgenieine Pathol." 1890,

No. 11.

61. Noegaerrath, " Beitriiee zur Etruktur und Entwickelung des
Carclnoms," Wieabaden, 18b2.
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and the author is prepared to admit them as such.

But these forms are so few that they " cannot have

any important role in cancer." He observed the sub-

division of large cells in cancer, and the migration

of the resulting particles—the swarm-spore formation

of many authors. Keference is made to Ehrlich's

observations on the erythrophile and cyanophile

portions of the nuclei of cells. The work is one of

the most valuable published on the subject. The
illustrations are excellent. Many will feel that, had
the author been more practised in the biology of

the sporozoa, he would have come to a dilferent con-

clusion.

Podwyssoski and Sawtschenko^^ give complete refer-

ences to previous work, and describe, with drawings,

parasites which they found most abundantly in

various cancers. The forms are the encapsuled intra-

cellular cell, the conglomerated masses of minute
cells (spores), and small cells within the protoplasm
of epithelial cells. They thought that these forms
warranted the positive conclusion that they were
parasitic sporozoa, but they could not from the

histological characters alone decide as to whether
they were {etiological factors of the disease.

Later, Sawtschenko'^^ traces the life-cycle of the
parasites in a case of cancer of the lip. He finds evi-

dence that the capsules are secreted by the parasite

apd not by the host-cell, and is inclined to regard the

62. PoflwygsosklandSawtschenko. " Centralblattfiir Bacteriolodle "

<So., 1892, xl, No9. 16-18.

63. Sawtschenko. Ibid., .Tuly 5th, 1892 ;
" Weitere iinterRnob-

18!)T°
""'"^ schmarotzende Sporozoa in den KrebsgtsjhwuUteu,"
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parasites as the cause of disease. Some of tlie illustra-

tions by Podwyssoski show peripheral sporing.

Soudakewitch^"* gives detailed descriptions of cell-

inclusions he met with in ninety-five cancerous growths,

with three plates. These cell-inclusions, the author

found, could not possibly be the result of degeneration.

He found them most abundantly in cancer of the

liver. The appearances described led the author to

say that in every case parasites of the nature of sporo-

zoa were present.

Metchnikoff,"^ in a note on Soudakewitch's manu-

script, expresses the decided opinion that the cells met
with and described by Soudakewitch are parasites akin

to the rabbit's coccidia. The same author published

{Brit. Med. ./omto., Dec. 10th, 18 92) an independent

article which has done much to arouse interest in this

matter.

In a later article Soudakewitch^" continues his work

and gives additional figures, which, like those of the

first article, are of great beauty, and after having

verified almost every one of his descriptions, I can also

say of complete accuracy. Soudakewitch regards the

parasites as sporozoa, and thus describes the liberation

of swarm-spores :

—
" The destruction of the cancerous

cells is followed by the liberation of the parasite of

which the capsule ruptures, and the spores, escaping,

infest the neighbouring cells."

G. Sims Woodhead, in the " Morton Lecture on

Cancer " of 1892 {Lancet, May 7th, 1892), describes en-

54. Soudakewitch, " Annales de I'lnatitut Pasteur," tome vi, No. 3,

p. 145.

55. Metohnlkoflf. Ibid., p. 168.

58. Soudakewitch. Ibid., No. 8, Aug. 25th, 1S92.
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capsuled cells, some with a stellate arrangement of

protoplasm situated within epithelial cells of cancers,

and closely resembling coccidia. The author alao

alluded to Soudakewitch's observations, and mentioned

that in some sections submitted to him by Ruffer and
Walker, he found bodies with all the characteristics of

coccidia, and absolutely distinguishable from blood-

corpuscles and products of degeneration. "In some
of the capsules there appears to be a process of division

going on, whilst here and there are capsules in which

Tig. 2.—To the left a cell of a cancer of the pancreas,

containing several parasites of different forms ; one
of them is intranuclear, after Soudakewitz to the

right a cell of a squamous epithelioma after Borrel.

It contains a body which the author regards as not

parasitic. It is identical in structure with one of

those depicted as a parasite by Soudakewitch.

several (four to twelve) small rounded or crescent-

shaped psorospermiae,'^8 in other respects like the
coccidia except that they have no capsule, may be made

57. Soudakewitch. "Centralbt. f. Bakteriol," vol. xiii. Nos. 14-16.
18!)3.

58. Sims Woodhead has since (1393) stated that tMs observation
wajj erroneous.

0
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out. In one or two instances, these appear to be

lying free, between the epithelial cells, from which

they have probably escaped on the breaking down of

the mother capsule. They are of various sizes, from

the diameter of a red blood corpuscle to three or four

times that size. . . . We are still very far from the

proof that these organisms are the actual cause of

cancer."

In September, 1892, at the International Dermato-

logical Congress held at Vienna, a discussion of the

nature of Darier's disease and moUuscum contagiosum

took place.

Boeck (Christiania) thought the peculiar bodies met

with in Darier's disease were the result of hyperkera-

tosis.

Neisaer (Breslau) thought Wickham's conclusions

with regard to Paget's disease untenable ; he thought

Darier's disease had much in common with molluscum

contagiosum, and the latter he had no doubt was due

to coccidia. The author showed preparations in which

spores were visible.

Ehrmann (Vienna) had found in pemphigus folia-

ceous cells similar to those described as coccidia in

cancers. He thought it utterly impossible that two so

different diseases could be evoked by the same cause,

and, therefore, he regarded the psorosperm-like bodies

in these diseases as degeneration products from epi-

dermal cells. He shared Neisser's views with regard

to molluscum contagiosum.

lanovsky (Prague) related a case of Darier's disease

in which healing took place in some parts whilst exten-

sion was going on in others.
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Schwimmer recommended energetic cauterisation in

the treatment of the disease.

Torok explained the position taken up by Tomma-
soli and himself. On account of the failure of cultures,

and chemical and anatomical diflferences between them
and rabbits' psorosperms, they supported the cell-

degeneration theory. The bodies resembling psoro-
spermia in Paget's disease were nothing more or less

than epithelial cells enormously increased as the result

of inflammatory proliferation. A number of mitoses
were " giant mitoses." Torok regarded the psorosperm-
like bodies in cancer as epithelial cells and white blood-
corpuscles.

Jackson Clarke published a case of psorosper-
mosis of the urinary tract, giving references to similar
cases by Lindemann, Eve, Bland Sutton, and Targett.
The article is illustrated, and reasons are given for

regarding certain bodies as parasites belonging to the
sporozoa.

Since this case was the starting point of my work on
this subject, it may be well to state a few of its more
important features, especially as the other cases of the
kind on record are not described fully. The contents
of the uretal cysts when examined in the recent state
were found to include bodies composed of numerous
globules exactly resembling oil but proving to be of
an albuminous nature when treated with alcohol and
ether.

^
When hardened in Miiller's fluid and examined

in sections, the contents of some of the cysts seemed to
be an uniform mass looking like colloid matter. In

50. Jackson Clarke, '• Trans. Path. Soc," 18fl2, p. 94.
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others, oval bodies were present, embedded in a similar

material. These oval bodies which at first I took to

be degenerated cells because they resembled exactly

cell-forms familiar to me in certain cancers, on closer

riG. 3.—A section of one of the cysts of the ureter show-

ing psorosperms embedded in albuminous material.

Zeiss. D. oc. 2.

inspection proved to be sporozoa. The larger ones had

a cell-protoplasm which stained deeply with carmine

and hajmatoxylin, but yielded a colour differing from

that of the tissue-cells. Their protoplasm had a dense
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texture and was highly refracting. They v.'Ci e larger

than the coccidia of the rabbit's liver and a few only

had capsules and these were very delicate. j\Io -t of

the parasites were naked. Many of lliem were c! i a w n

Tig. 4.—Section of another cyst in the pame case. The
oval psorosperma and also the albuminous material are
breaking up into granular amoeboid spores, many of

which have passed into the connective tissues. Zeiss
F. oc. 2.

out into fantastic forms and fused together. These,
when stained, resembled colloid matter or other pro-
ducts of degeneration. Their nuclei were of the most



26

varied aspect ; some were vesicular with numerous

nucleoli of characters common in sporozoa, others

were indistinguishable in their reaction to haematoxylin

from the nuclei of epithelial cells. Some of these were

giant-nuclei. In some cases the parasites had several

nuclei all staining well with haematoxylin.

In some of the larger parasites the nuclear and ad-

joining regions were completely occupied by roundish,

granular corpuscles of very high refractive index. Many

of these bodies were free in the cysts, Fig. 4, and in

some of the cysts albuminous material which contained

no separate psorosperms could be seen to be in process

of subdivision into these spores ; thus material histo-

logically indistinguishable from colloid-matter was

proved to have been a syncytium of living parasites

ripe for subdivision into spores. The spores in many

places, both of the ureter and the kidnej% were found

to have passed into the connective tissue and there to

be associated with inflammatory changes.

I have been able to find small reticular parasites

close to the nuclei of epithelial cells of the cysts of the

ureter, but at the neck of the bladder where numerous

cysts were present with much inflammatory infiltration,

the only change in the epithelial cells seemed to consist

in an increase of granularity of the cell-protoplasm,

and this may be the earliest evidence of infection. The

smaller parasites were highly refracting and refused to

take any stain save occasionally at a nuclear spot. The

dense deeply staining protoplasm was assumed by the

older parasites and again lost when the reticulation

which accompanied spore-formation set in. The ripe

parasites more closely resembled certain gregarinida

than the coccidia of the rabbit's liver. L. Pfeiffer has
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kindly sent me sections of the kidney of a goose con-

taining coccidia -which differ distinctly from those of

the case under consideration, in being much smaller, in

possessing distinct capsules, and in other ways. In

the goose's kidney as in the renal psorospermosis of

man iusion-masses of parasites are formed. The bio-

logical knowledge of the sporozoa is at the present

time so imperfect that it is hazardous to propose the

classification of any new form of these parasites. Time

after time what have appeared to be distinct species

have proved to be phases of previously classified

sporozoa.

The importance of these cases of psorospermosis of

the urinary tract of man is great. They teach that

sporozoa having affinities both with the gregarinida and

the coccididea occur in man causing not only forma-

tion of cysts, but infiltration of connective tissues

and inflammatory changes. Moreover, I have found

in the cysts of the ureter evidence of new formation of

glandular elements or in other words an adenomatous
process.

Further these psorosperms of the ureter are in all

the varied stages of their life-history repeated in every

one of the squamous epitheliomata and cancers of

the uterine cervix which I have examined for them
;

and other cancers contain bodies which though not in

every phase absolutely identical in structure with
those of this case, yet afford as much evidence of

being closely allied sporozoa.

The case proves beyond question that there exist as

pathogenic parasites in man, sporozoa which multiply
neither by hard-shelled lasting spores, nor by sickle-

shaped swarm-spores, but by minute granular amoeboid
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swarm-spores whicli are at first devoid of a nucleus

having their chromatin diffused throughout their sub-

stance. All the reasons which avail to establish the

nature of these psorosperms of the ureter apply equally

to the parasites of cancer.

The chief of these reasons are :
—

1. At certain stages the parasites resemble recog-

nised sporozoa. The intra-cellular stages being of

especial importance in diagnosis.

2. At a certain stage, which elsewhere I have termed

"ripe," they tend to assume a round or oval form,

their protoplasm is dense and highly refracting and

stains deeply with carmine, acid fuchsine, &c. Their
" nucleus " often does not give the reaction of chromatin

to acid hsematoxylin.

3. Some of these bodies present structural features

incompatible with anything save a state of perfect

vitality. I may instance the presence of nuclear figures

such as are represented in PI. iv., fig. 2, Path. Soc.

Trans. 1892.

4. All stages of swarm-spore formation can be ob-

served.

Foa^at first unconvinced by thework of Podwyssoski"'-

and others that parasites were present in cancer, found

in some breast cancers cell-inclusions which he could

only regard as sporozoa. The tissue was fixed in sub-

limate solutions hardened in alcohol and stained in

hematoxylin. The bodies regarded as sporozoa by the

60. Foa. " Centralblatt fiir Bakt." Aug. 9th, 1892.

61. PodwvBsnski hns completely answered Foa's objections. "Cen-
ralt fur JBakt," Uot. 19tli, 1892.
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author resemble that given lower down (fig. 22, 3),

The same author, in a later article,''-^ gives farther par-

ticulars of the parasites observed in nine cancers of the

breast and one of the lung. The young parasites stain

with h£ematoxylin, older ones have a nuclear body

which only stains with eosine. This central bodj sub-

divides resulting in the formation of spores which

penetrate the substance of fresh cancer cells.

M. A. Kuffer, in collaboration with J. H. Walkei^^^

and H. G. Plimmer,<''' has published three papers bearing

on the subject. If the second paper is compared with

the first a modification of the authors' views becomes

apparent ; for five of the drawings of the first paper

are reproduced in coloiirs in the second, and whilst in

the former paper parts of the Figs. 4, 6, and 7, are said

to represent parasites, the same parts in the second

paper are given as representations of degenerated cells^

&c. Therefore it will suffice to notice the two latter

papers. The first of these is accompanied by thirty-

seven drawings, twelve of which are by Metchnikoff.

The second is accompanied by thirteen illustrations,

which recall Podwyssoski's drawing PI. i. Fig. 10,

accompanying Sawtschenko's article. The bodies

recognised by the authors as parasites are the

same as some of those previously figured by Nils

Sjobring, Soudakewitch, and Foa. As will be seen

below I agree with the authors in their interpretation,

but I believe they show but one of many phases of the

parasites demonstrable in cancer. The work is set

forth with a histological skill which must leave a

62. Foa. "Gazz. degli Ospitale." Feb. 2nd, 1893.

63. Buffer and Walker. Brit. Med. Journ., July J6th, 1892. Journ.
of I'alhnl., Oct., 1892.

64. Buffer and Plimmer. Itid., June, 18t3.
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valuable impress on future investigations on the sub-

ject. The modification of the Ehrlich-Biondi stain

introduced by RufFer is of the greatest value for the

demonstration of the parasites, but the authors in the

work published in their third paper used hajmatoxylin

and eosin, which I had previously found suitable

for the study of the parasites.

The claims of the cell-inclusions described to be
regarded as parasites are put forward in a manner
unlikely to prove convincing. They are spoken of

vaguely as " protozoa " without reference to any kind
of protozoa previously known to the authors, indeed

MetchnikoflF's opinion which they quote to the effect

that the bodies " have all the characteristics of coc-

cidia," seems to be the only foundation of their view,

and that being the case it is hard to understand why
they have not recognised that if the bodies belong to

the protozoa at all they are sporozoa. In the last

paper the authors emphasise the fact that they have
not been able to find any evidence of spore-formation.

In this they stand practically alone. Their position may
be explained by their mention of " real falciform

bodies," implying that these are the only form of swarm-
spore met with in sporozoa. This has l)een shown not

to be the case, e.g., by my case of psorospermosis of the

urinary tract.

It is evident that the authors have not recognised

the ripe and sporing parasites as I have described them
in various cancers. They make no mention of para-

sites in sarcoma.

James Galloway"^ repeats observations of Malassez,

65. Galloway. Moreton Lecture. Bril. Med. Journ., Feb. 4th, 1893.
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Delepiue, and others, on coccidium oviforme, and of

Sjobing, Soudakewitcb, and others on cancer, and con-

firms a previous observation"' of my own of parasites

free in the connective-tissue of cancers.

W. W. Keen«' reports a case of coccidial growth of

the liver m man.

The "Morbid Growths Committee" of the Patho-

logical Society''^ published in extenso what purports to

be a report of my work.

At the first meeting of this committee I had to

object to its constitution, and ask that a biologist

might be added to their number because not one of the

members of the committee showed any special know-

ledge of the sporozoa—the parasites in question. No
biologist was added to the committee.

The report practically ignores the chief part of my
work, namely, that on squamous epithelioma. A pro-

ceeding quite unjustifiable on any grounds whatever,

as I should never have submitted my work to them

save on the understanding that they would report

fully upon the whole of it. The committee declined to

allow me to demonstrate to them many of my sections

of squamous epithelioma.

The committee, as I was informed by one of its

members after the publication of the report, did not

consult the manuscript of my communications to the

Pathological Society. This manuscript was placed in

66. Report of Meet'ng of the Path. See. Bril. Med. Joxirn., Dec. 24th,

1892.

67. Keen. Boston Mud. and Surg. Jnurn.,M&^ M\,ld/!>Z.

68. JiriUsli Medical Journal, May 20th, 1803.
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the hands of the committee, and to it I referred them
for a connected account of my work.

If they had referred to the manuscript they would
have seen that the bodies discussed in the Clauses 2:

and 4 of their report were not mentioned in the
manuscript and formed no part of the basis of my con-
clusions. The report is misleading in that it conveys
the sense that I have put forward as facts what I gave
out only as suggestions, which I had not allowed to

influence my reasoning.

The following section on squamous epithelioma will

suffice to show that it is not true that certain of my
interpretations have for their foundation only my
" bare assertion."

The committee " do not propose to discuss " my
specimens of sarcoma, at the same time they make
statements concerning them which are calculated to

mislead. Whatever interpretation may be put on the
appearances present in the sections they are clear and
definite and not in any way " obscured."

The committee were able to recognise in some of my
sections bodies similar to those previously demon-
strated to them by Buffer and Plimmer.

C. H. Cattle"" describes and figures with great clear-

ness cell-inclusions and other bodies in cancer of th&
breast. Their Figs. 1 and 3 resemble bodies described
as parasites by Soudakewitch. Fig. 2 is an interesting-

variety of cell-inclusion which I have been able to find

in sections of cancer of the breast.

Heneage Gibbs™ on the strength of a comparison of

69. C. H. Cattle. Brit. Med. Journ., July 22nd, 1S03.

70. Heneage Gibbs. American Journ. of Med. ScL, July, 1:93.
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sections of cancer with others of coccidial lesions of

the rabbit's liver concludes that parasites are not

present at any rate in the majority of " glandular

"

cancers. This result is open to the grave objection

that the parasites of cancer are not identical with the

coccidia of the rabbit's liver.

The Sporozoa of Cancer.

The first cancer in which I recognised the presence

of sporozoa was a squamous epithelioma sent to me

Fig. 5 Part of a section of squamous epithelioma with

numerous psorosperms within the keratinosed cells

and free where these have broken down. Three

of the parasites are closely surrounded by a second

cell. One parasite is forming spores. The large para-

sites were stained dark-red, the spores blue. Biondi,

Zeiss, D oc. 2.
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for pathological diagnoeis by Scanes Spicer who
had removed it from the septum of the nose of a man,
set. 82. In reporting on this case in May, 1892, I
wrote :

" The growth is a squamous epithelioma and
abounds in what must now be regarded as psorosperms."

The structures which first attracted my attention in

this case were round, oval, and irregularly shaped bodies

some distinctly intracellular and having the same
physical characters as the psorosperms of the ureter

(Fig. 3). In the looser parts of the growth these

Fig. 6.—Epithelial cell containing an encapsuled para-

site in which reticulation is commencing. Leitz,

V20 in.

bodies were present in great numbers. Dense highly-

refracting, with clear nucleus, containing one or more
nucleoli, they were more deeply coloured by carmine
and fuchsine than any other cells in the growth. (See

Fig. 5.)

These larger or ripe parasites were found chiefly in



connective tissue spaces. Examination of sections

stained with picrocarmine enabled the process of spor-

ing to be traced with the same certainty as in the

psorosperms of the ureter. In some parasites the

nucleoli were absent from the nuclear region which

was enlarged and occupied by a highly-refracting

reticular structure (Fig. 6).

In many of the cells the parasite was entirely re-

placed by reticular spores, Fig. 8.

Fig. 7.—The reticulation of the parasite extends almost

to the periphery and radial striae pass from the para-

site to and through the capsule. Leitz, ^/„q in.

These bodies have all the characters of those I have

described in the cysts of the ureter, and they were

easily distinguished from epithelial cells and their

spores from leucocytes. In sections treated with acid-

hsematoxylin, the appearance of the spore broods was

in some instances of great interest.

Fig. 9"' represents with its contents a capsule which

71. This ng. was published in the Brit. Mtd. Jour., Dec. 24, 1892.



36

was situated at the margin of a cell-nest, see Fig. 16.

In another optical section the nucleus of the host-cell

Tig. 8.—Epithelial cell in which the parasite has broken
up into spores (2-6 ^ in diam.) Picro-carmine and
glycerine. Leitz, ^/oq in.

Fio. 9.—An encapsuled parasite in the course of sub-

division. The reticulum of the non-nucleated bodies

stained purple with haamatoxylin. Leitz, in-
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was to be seen adherent to the capsule. The capsule

is filled with minute corpuscles, some delicately reticu-

lar and staining faintly purple throughout, others were

clearer and possessing nuclei composed of beautiful

radiating bars of chromatin. The reticular bodies are

neither epithelial cells nor leucocytes, they are similar

to the reticular spores in Fig. 8, the same as the

reticular spores of Wickham (see Fig. 1) which Borrel

has assumed to be products of degeneration, but which,

from their mode of origin, structure, and staining

reactions, are certainly cells in full vital activity. The

nucleated bodies differ from the others in having their

Fig. 10.—Waldeyer-cell-sac filled with parasites and sur-

rounded by swarm- spores. After L. Pfeilfer.

chromatin condensed to a nucleus instead of being

diffused through the whole of the cell. In the neigh-

bourhood of such cysts, and sometimes occupying the

place of the bodies just referred to, are corpuscles

similar to that adhering to the outer surface of the

capsule in Fig. 9. Bright minute corpuscles 2-3 n,

identical with the spores as figured by Soudakewitch

(see Fig. 1). It is probable they result from the farther

subdivision of such bodies as represented within the

capsule of Figs. 9 and 10, which in their turn result

D
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from the subdivision of ripe parasites in which I have

in many sections traced their origin. In his latest work,

L. Pfeiflfer" figures in a fibre of a muscle infiltrated by-

cancer a cluster of bodies almost identical with those

of Fig. 9, and takes the same view of them as I do.

L. Pfeiffer has given reasons for believing that the

infiltrating cells are comprised almost entirely of

parasites.

In everyone of thirty difi'erent examples of squamous-

epithelioma, I have been able to find these bodies

which have all the characters of the psorosperms of th&

urinary tract as described by me, but the epithelioma

of the septum of the nose showed them, perhaps, more

plainly than any of the others. The reasons for this

are, I believe, to be found in the fact that the growth

was of mushroom type, hence the pressure exerted on

the cells and parasites was little, and so the shape of

the parasites was but little modified, and moreover,

the epithelial cells in this growth were large and

the parasites were large in proportion. L. Pfeiffer

has shown that in very many instances the size attained

by sporozoa is in proportion to that of the host-cell.

The following description applies to the parasites of all

the squamous epitheliomata I have examined, thirty-

one in number. The earliest intracellular parasites

consist of non-nucleated or nucleated particles appar-

ently situated within the nucleus, as seen in the draw-

ings of Sjobring and Soudakewitch (Figs. 1 and 2\

Parasites of rather larger dimensions lie in cavities close

to the nucleus of the host-cell, which is indented. As
the material was hardened in Miiller's fluid and

spirit, these young parasites which were most of them

72. L. Pfeiffer, " Untersuch. ilb. den Krebs," 1S93.
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round with a central nuclear spot had shrunk a
little away from the walls of the cavity containing
them. Older parasites were for the most part dis-

tinctly encapsuled and presented appearances which
excluded the possibility of their being anything but
active and healthy cells. In Fig. 11 five parasites are
represented, the host-cells being omitted. They serve

Fio. ll.-Five psorosperms from a section of the epithe-
lioma of the septum of the nose. H™toxylin,
Leitz V20 in.

to illustrate the variety of nuclei found in the para-
sites. In the lower one to the right the nuclei are
multiplying by division.

Comparison with other parasites leads me to the con-
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elusion that this is one mode of reproduction, the

nuclei continue to divide whilst the protoplasm dimin-

ishes until only a cluster of minute cells remain. This I

believe, to be one mode of origin of Virchovs^s " nests,"

the formation of which is compared to that of pollen

grains ; these are Sjobring's "spores." (See Fig. 1.)

These same " nests " sometimes result from the ab-

striction of small cellules from the periphery of a para-

site as will be shown in connection with cancer of the

breast, or again from the direct division of the para-

sites.

Many giant nuclear figures such as I have described

in the psorosperms of the ureter, " Trans. Path. Soc,"

1892, Pi. iv, Fig. 2, were present in these psorosperms,

also the more familiar " giant mitoses " such as the one

represented in Fig. 12.

After careful comparison of sections of many cancers

I have come to the conclusion that these giant mitoses,

in many cases at least, belong to parasites. Secondary

growths of squamous epithelioma in glands show this

most distinctly, for in a series of sections dense ripe

psorosperms and encapsuled cell-inclusions with giant

mitoses can be seen to occupy corresponding positions,

namely, the central parts of the epithelial columns,

and both can be seen to be breaking up into swarm-

spores.

Many interesting features are brought out by the

Ehrlich-Biondi triple stain. Some encapsuled parasites

present a nucleolus deeply stained with fuchsine,

outside that a deep blue zone, the two being separated

by an unstained interval, and most externally a faint

ky-blue zone. These appearances are similar to those
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represented by MetchnikofF." In such parasites be-

tween the two blue zones the nuclear membrane some-

times appears, and it may be connected by radial bars

with the cuticular layer of the cell as is shown in Fig.

13. In this cell there was a faint but distinct radiation

Fig. 13.—Encapsuled parasite, nucleolus was red, the rest

of the body of the parasite was blue with radial

striae. The nuclear membrane remains and is joined
by radial bars to the cell membrane. Leitz, V20 i".

Biondi.

73. Eufferand Walker. Journalof Pathology, October, 1872.
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of blue lines passing from the white zone outside the

nucleolus and again from the outer surface of the

nuclear membrane.

This phase of the parasite seems thus to be due to

a generalisation of chromatin preparatory to subdivi-

sion.

In connection with the psorosperms of the rabbit's

liver I have shown that some of the parasites had

almost the morphological significance of nuclei, and I

shall show that the same holds for the parasites of

cancer at certain stages. The parasites shown in Fig.

5 and elsewhere react quite differently to this stain
;

they take a red or red-brown colour and their nuclear

particles stain in the same manner as the rest of the

Fig. 14.—Ripe parasite with seven spores. Zeiss, F.

Biondi : Spores blue, remainder red.

cell, such a body faintly stained is, I believe, repre-

sented by Metchnikoff."

The youngest intra-cellular parasites also frequently

stain blue throughout with this reagent.

These differences of staining reaction point to vital

processes in the parasitic cells and they gain some ex-

planation by studying the process of sporing. In

many of the ripe psorosperms this occurs in a most

74. Ruffer and Walker, loc. cit., pi. xlv, Fig. 9.
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regular and beautiful manner. In Fig. 14 is represented

a parasite in which spores are forming. The seven

round bodies in the centre were stained a bright blue

with the Biondi reagent whilst the remaining peri-

pheral part of the parasite was dark red. When cleared

and mounted in balsam the reticular structure of the

spores is but faintly seen.

In sections mounted in glycerine the reticular

structure is better marked, and when stained in

Fig. 15.—In the centre, in optical section, an encapsuled

parasite completely divided into spores, below a para-

site with two spores formed in the centre and one

at the periphery, below and to the left an intra-cellu-

lar parasite with peripheral sporing. Spores deeply,

the rest faintly stained with iodine green. Mounted
in glycerine. Leitz, in.

iodine green the nodal points of the reticulum stand

out with great clearness. (See Fig. 15.)
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In some of the cell-nests were large numbers of free-

parasites altered in form by mutual pressure and giving

the same staining reactions as the intra-cellular ripe

parasites, e.g., dark red with carmine or Biondi. These

parasites were distinguishable from masses of keratia

by their staining deeply with carmine/^'' and from the

fact that many of them were observed to have gone

through the same processes as the intra-cellular para-

sites, some having undergone complete reticulation,

Fig. 16.—To the left are three epithelial cells and the

capsule filled with spores which is represented in Fig.

9. Numbers of ripe psorosperms and two reticular

masses are also shown. There are some free bodies

resembling irregular nuclei. Acid hEematoxylin.

Zeiss, F.

and by fusion having formed large plasmodial masses

which in some instances were observed to be breaking

up into reticular spores. (See Fig. 16.)

740. This diatinct'on onlv applies to cells completely cornifled and
not to such na contaiu kerato-liyalin.
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From the foregoing description, it will be seen that

the type of sporing is the same in squamous epithe-

lioma as in the psorosperms of the ureter. (Figs. 3 and

4.) la many sections large sacs filled with regularly

rounded spores, averaging 5 in diameter, are abun-

dant. The spores are distinctly granular (see Figs.

8, 14, and 15) or reticular (see Figs. 8, 9, and the

fourth of Wickham's drawings in Fig. 1). The

granules and nodal points of the reticula stain with

carmine and logwood. The parasites, however, are

not restricted to this mode of reproduction. In Figs.

19 and 20 nucleated and non-nucleated daughter-para-

sites are seen side by side. Many encapsuled cell-

inclusions can be found completely subdivided^ into

minute bodies, some of which resemble the reticular

corpuscles in Fig. 9. Others are like them, but stain

more intensely with acid hsematoxylin and show signs

of subdividing into several smaller bodies which closely

simulate the nuclei of leucocytes ;
others again are

clearer with distinct nuclei. This last variety also

increase in numbers by division, which in thein is-

effected by a mode of karyokinesis. Such collections

studied in encapsuled intracellular spaces or isolated in

teased specimens are easy to distinguish from leuco-

cytes, but where similar bodies arise from the sub-

division of ripe parasites lying free they may be indis-

tinguishable from wandering leucocytes. This fact is

sufficient to make the study of phagocytosis in cancers

one of extreme difficulty. It is probable that this pro-

cess occurs especially in slow-growing and atrophic

cancers. Still, for the present, figures such as those

by MetchnikofiT'^ must be received with caution, because

75. Kuffer and Walker. Journal of raihology, Oct., 1892.
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quite similar appearances result from the subdivision
of the parasites.

The reaction of the spores to the Biondi reagent is

of interest. The granular spores are usually stained
purple or green, but they may be red or orange. The
nucleated spores are sometimes indistinguishable from
leucocytes, save by their having a greater refracting

Fig. 17.—a cell-nesb in which the transformation of the
ripe parasites into epores is almost complete. Only
portions of the original parasites remain, as to the

- left of "X."

power and a more granular appearance. The study of
many hundreds of sections and teasings of squamous
epithelioma enables me to affirm that the well-known
appearance in cell-nests represented in Fig. 17 is the
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result mainly of subdivision of ripe parasites, and not,

as is generally believed, due to the immigration of

leucocytes, which have digested the keratinosed cells.

In many of the cell-nests, the ripe parasites are

massed together and in places fused together just as

in the cysts of the ureter. The liberation of spores

from these fusion masses could be traced in many

sections, as could also the fragmentation of the reti-

calar bodies into the spores. When carefully examined

such parts afford sufficient evidence that these pheno-

mena are not due to degeneration of epithelial cells

and immigration of leucocytes. The accompanying

figure reproduces a photograph which was kindly

taken from a safranine-stained section of the epithe-

lioma of the nasal septum by my friend and colleague,

E. W. Roughton. In the microscopic field here repre-

sented, I could not find a single leucocyte. The

minute dark bodies are delicately reticular, and are

stained throughout with safranine showing no differen-

tiation into nucleus and cell-body. They show

evidences of further subdivision and are of varying

size. Many of them had wandered among the sur-

rounding epithelial cells. These bodies have been

recognised by Noeggerath as living particles resulting

from the subdivision of cancer-cells. They are gener-

ally regarded as leucocytes. In some cancers leuco-

cytes appear to be admixed with them.

In all the thirty-one squamous epitheliomata I ex-

amined, the passage of the swarm-spores into the con-

nective tissue could be traced. Fig. 18 shows a portion

of a section of a cancer of the lower lip which had been

hardened in a mixture of Miiller's fluid and spirit. The

amoeboid spores were readily recognisable by their
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high refracting power, and from the fact that only a
few of them possessed nuclei.

In all the squamous epitheliomata the effects of this

invasion on the part of the parasites were plainly seen.

Rows of epithelial cells are separated and thus the
number of points of epithelial ingrowth are multiplied.

A considerable amount of inflammation is caused by
the invasion of the vascular tissues. This repeated in
a cyclic manner is sufBcient to account for a certain

Fig. 18.—Cancer of the lower lip. In the epithelial part of

the section are two encapsuled parasites, the upper
one is clearing in the centre (reticulation) preparatory
to spore-formation. In the lower one, five reticular

spores have formed. One capsule has ruptured and
the amceboid parasites are escaping into the connec-
tive tissue which contains many granular spores and
leucocytes of which only the nuclei are shown. Two
epithelial cells are detached. Zeiss, "F,"oc. 2.
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amount of new-growth of the same kind as is seen in

inflammatory papillomata. The resistance to epithelial

ingrowth is thus removed by inflammatory softening

of°the tissues and subsequently checked by organisation

of inflammatory tissue into vascular tissue. Study of

sections of cancer of the tongue, &c., shows that of

these invading amo3boid parasites some enter new

epithelial cells, others infiltrate muscle-cells. The

former in the course of growth accumulate about the

central parts of the in-dipping columns of epithelial

cells and ripen to break up again into spores and renew

the destructive process.

"With regard to the capsules, it may be observed that

some large intracellular parasites are devoid of any

capsule, the thinned-out remains of the host-cell bound-

ing the space in which they lie. In other cases the

capsule is seen to be a double structure consisting of

two concentric capsules which are joined together by

radial bars. (Fig. 19.)

In squamous epithelioma cell-inclusions with radial

striation of their peripheral protoplasm are common.

I have observed in them the same process of reticula-

tion that is met with in indubitable parasites and is not

present in any known tissue-cells. I therefore con-

clude that they also are parasites.

In every kind of cancer variations from the round

or oval form are common in the intracellular parasites.

Sjobring and Podwyssoski™ have figured such forms in

the dense or ripe stage which I have been able to

identify as parasitic by comparing similar forms in the

76 Sawtschenko, " Centralbl. fiir Bakt.," July 5, 1892, Figs. 2, 3,

6, tiC.
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psorospermial cysts of the ureter. Figure 36 shows
such a condition. There the parasite with Biondi
stained deep red save at the nucleus which was

Fig. 19.—Intracellular parasite with a double capsule and
peripheral processes similar to those figured by Wick-ham and Soudakewitch (see Fig. 1). Gentian-violet,
lieitz, in-

^H;77i-^°*'f^^P".^^""
Pa^'asite reticulated centrally, ra-dially striated at the periphery. Leitz, ^/^ in.

green, showed a distinct longitudinal striation, which
was also well-marked in many of the free parasites.
Such forms of cell-inclusions account for the pre-
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sence of irregular intracellular bodies wWcli have the

same staining reactions as the ripe parasites without

having any distinctive structure.

"Cells of Endogenous Origin."

It is precisely in sections which best show Virchow's

" cells of endogenous formation " that these are seen

to have characters totally unlike any known tissue-

cells, and a structure identical with that of certain

phases of known coccidia. The labours of Flamming

have made familiar the stages of the life-history of

tissue-cells and have given a basis for comparison.

Fio. 21.—Intracellular psorosperm which has an elongated

form and has caused a bulging of the host-cell.

Leitz, ^/jo in.

In Fig. 21 the frequent appearance of a " peripheral-

granule layer" in encapsuled cell-inclusions which
possess no nucleus but give a faint nuclear reaction

throughout is characteristic of and, I believe, peculiar

to sporozoa. The body opposite " 7 " in the same
figure shows the process of central reticulation men-
tioned earlier in this work (see Fig. 7, &c.). The con-
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trast between the dense deeply-staining outer portion

of this body and the bright almost unstained reticulum

of the central part is unknown in tissue-cells. "When

we lookjback to the first description of " endogenous

cells " we find that there is something of hypothesis

and assumption at the very basis of the great patholo-

1

Fig. 22.—Section of a cancer of the penis. At 1 and 4,

clusters of parasites, showing the "peripheral granule

layer." 2, 3, 5, 6, separate parasites, showing similar

characters. 7, ripe parasite undergoing reticulation.

In the middle, opposite 8, group of minute parasites

in a cell. Also numerous free bodies, possibly para-

sites. Zeiss, F.
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gist's interpretation :
" vielleicht ein auffallende Kern."

Nceggerath has endeavoured to show how the cell-

inclusions arise from nuclei. They do not arise by

karyokinesis. From the first whilst yet within the

nucleus these bodies (see Fig. 1) contrast strongly

with the nucleus which contains them. True the con-

trast is not greater than that which exists between a

fojtal red blood corpuscle and the connective tissue

cell in which it has an endogenous origin. But in

cancer the endogenous cells have the characters, and,

as may easily be seen in many sections, the life-

history of sporozoa.

In a series of thirty sections cut from a portion of

this cancer of the penis, appearances similar to those

represented in Fig. 22 were present in only two sec-

tions, in the others the formation of swarm -spores from

ripe parasites collected in and about the cell-nests

was abundantly present. Although the peripheral

particles are granular and not in the form of rods, I

think the difference between these phases of the para-

sites is comparable to that which I have shown to

exist between those of the coccidium oviforme of

the rabbit's liver.''''

The oval coccidium (dauerform of L. Pfeiffer) breaks

up into awarra-spores, see Fig. 23 to the left, and

corresponds with the large ripe psorosperm of the

cell-nest region. The larger modifications of the

C. oviforme (Fig. 23 to the right and Fig. 25) probably

correspond to the parasites 1-6 of Fig. 22. They give

evidence of increasing in numbers by simple division.

Cell-inclusions with a well-marked peripheral

77. Jackson Clarke. Med. Press, Aug 30th, 1893, p. 209.
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granule layer are not peculiar to squamous epithelioma.

Soudakewitch has described similar'® forms in cancers

of the breast and in a cancer of the pancreas.™ Rufifer

would appear not to have recognised this phase of the

parasites.

It does not avail to say that these parasites present

in great numbers and giving evidence of rapid puUu

lation in squamous epithelioma are accidental epi-

FiG. 23.—Section of part of the margin of a coccidial

adenoma of the rabbit's liver, Zeiss, F.

78. Soudakewitch. Ann. de I'lnstltute Pasteur, 1892, vol. vl p. 156,
pi. V, flg. 26.

79. Ibid, p. 5:6, pi. viil, fgs. 6, 11, 13, andpL xi, flg. 9.
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phenomena. The bodies here described as parasites

comprise parts of the growth long recognised as

essential. They constitute the greater part of the

cell-nests, and the actively invading elements which

give the characteristic malignancy to the growths ;

at least some of them are included in Virchow's " cells

of endogenous origin," and I believe an old and now

(Ithinkunjustly) discarded observation of Kokitansky's

what he termed the intracellular formation of cysts,

receives its explanation and its vindication. The

diagram from Kokitansky's essay reproduced by Paget^''

showing clusters of minute daughter-cells I believe to

refer to the sub-division of parasites. Indeed the

sub-division of intracellular parasites such as has been

shown in Fig. 8 results in the formation of intra-

cellular cysts.

If the bodies are rightly described as parasites histo-

logical study is in my opinion sufficient to show that

the malignant character of the growths is due to the

invasion of the normal tissues abutting on the growths,

and of the lymphatic vessels and glands. If it be

conceded that this view of these bodies is correct

then there is as much reason for considering them to

be the cause of cancer as there is for considering the

coccidium oviforme to be the cause of the cystadeao-

mata of the rabbits' liver.

The importance of this form of epithelioma is

increased by the fact that the only cancers (out of 150

cases) in which Soudakewitch could not find sporozoa

were six cases of squamous epithelioma. This is

explained by the fact that this author has not recog-

80. Paget. " Lectureg on Surgical Pathology," 1876, p. 717.
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nised all the forms of the parasites present in these
growths, namely, some of the forms described by
L. PfeifFer, Wickham, and myself.

Cancer of the Cervix Uteri.

The ripe parasites are most easily recognised as

typical sporozoa in sections of cancers of the uterine

cervix, and in the secondary growths in the bladder

and pelvic glands. Sections examined with a high
power of the microscope show in the newly-formed
tubules of the growth oval bodies for the most part

lying within distinct capsules some, however, being
naked, and having in the main the features given in

my description of the psorosperms of the ureter. In
these cancers it is easy to see that the capsules where
they at present belong to the parasites. The process

of swarm sporing is also easy to trace. In Fig. 28, 7,

and 8 are represented two parasites, the capsules

being omitted. From one parasite clear highly refract-

ing granular amoeboid spores(4-5 /i)are separating at the

periphery, giving rise to an appearance somewhat re-

sembling the sporing stage of Drepanidium ranarum
(Ray Lankester).

In these cancers, too, the passage of the amoeboid
spores into the connective tissue is plainly visible.

The spores contrast with the ripe parasites. The
former remain bright and clear in sections stained with

picrocarmine and acid hsematoxylin, whilst the fully

developed parasites are deeply coloured by the same
reagents. In the connective tissue many of the

amoeboid parasites fuse together, forming masses o

bioplasm, and where they cluster upon a fibrous bundle
the latter is digested by this bioplasm, so that a
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strand of fibres deeply stained with carmine is inter-

rupted by the parasitic mass which lies unstained and
bounded by sinuous borders in the place of the di-

gested tissue. In these cancers also the intra-cellular

stages of the parasite can be traced.

CajStcer of the Breast.

My observations are based on the study of twenty
cases, two of which were colloid cancers. Some were
recurrent growths. Wherever the glands were affected

they were examined as well as the primary growths,

and they contained in every case the same cell inclu-

sions and free bodies I believe to be parasites.

The observations of Nils Sjobring, Podwyssoski,
Sawtschenko and Soudakewitch are easily to be veri-

FiG. 24.—1. Two parasites close to the nucleus of a cell

in a scirrhus of the breast. 2. A group of cancer
cells containing five parasites, one of which contains

peripheral bars of chromatin, from two of the others
fine points of chromatin have been accidentally

omitted (after Soudakewitch). 3. Cell of a cancer of

the breast containing a single parasite with radial

bars of chromatin (Flemming-Biondi). Zeiss, F.

fied in these growths, especially in sections of tissue

fixed with osmic acid.

Minute intranuclear parasites first figured by Nils
Sjobring (see Fig. 1) are with care easily discerned.

In the solid epithelial parts of the growth, cell-inclu-

sions, such as those represented in Fig. 24, abound.
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Somewhat similar bodies occur in squamous epithe-

lioma and can be traced in a continuous series, from

the single intra - cellular parasite to the " nest " of

minute cells, Fig. 22, 1 and 4. In many places cancer cells

containing many such parasites are met with. These

multiple cell-infections have been admirably described

and portrayed by Podwyssoski, Soudakewitch, Foa,

and others to whose writings I would refer for farther

details, and although in the parts of cancers of the

breast where these bodies are most abundant the for-

mation of swarm-spores as it has been represented by

Podwyssoski and Soudakewitch does occur, the pro-

cess is not so marked as in squamous epithelioma and

in cancers of the cervix uteri, and does not appear to

account for all the cell-inclusions. This again points

to a multiplication of the parasites by division. A
mode of multiplication by unequal division I have also

observed in intra-cellular parasites. This is repre-

sented in Fig. 28, No. 1, where an encapsuled para-

site of which the host cell is omitted, is seen to have

given rise to four daughter-parasites by abstriction from

ics peripheral part. Such a process when complete

would result in the formation of one of Virchow's en-

capsuled " nests " of cellules which are the same as

Sjobring's clusters of minute parasites. (See Fig. 1.)

L. Pfeiffer, amongst others, has recognised this

double mode of reproduction of the sporozoa of

cancers, and finding the only group of sporozoa in

which a similar process has been recognised are those

called amoebosporidia, by Schneider, has suggested that

this group may be the nearest to the carcinozoa. I

have for some months been studying the phase of the

coccidium oviforme which, as mentioned on page 210,

seems to me to throw important light on the matter.
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In rabbits' livers whicli contain numerous large and

actively growing lesions, side by side with ordinary

forms are great numbers of parasites in a state of mul-

tiplication by direct division. Some of the stages in

this process of subdivision of the coccidium oviforme

are shown in Figs. 23 and 25.

The coccidia in this modification possess rod-like

bars of chromatin which are placed perpendicularly at

the surface, and thus the distinction between nucleus

and protoplasm is not present, or in other words, in

this modification the parasites appear to be wholly

nuclear in constitution.

The process ends in the formation of minute round

cells or still more minute bodies, spores, in which also

Fig. 25.—1, Intra-eellular parasite subdivided into two ;

2-3, free coccidia divided into four
; 4, cell cluster,

division still proceeding ; 5, cell cluster resulting from

frequent subdivisions. Zeiss, F.

the chromatin is diffused throughout the structure as

is the case in some of the reticulated spores of the

squamous epithelioma. The two processes of multipli-

cation, viz., by swarm-spore formation and by direct

division, merge one into the other. It may be said of

these minute bodies or cells in which the chromatin is

diffused that they answer to Hfeckel's primordial non-

nucleated cell, or, since they stain with nuclear dyes

and exist side by side with nucleated cells as part of
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the same brood of daughter-parasites resulting from
the sub-division of an encapsuled parasite (Figs. 9 and
10), that their chromatin is diffused throughout the

cell substance. Indeed, it would be less incorrect to

speak of them as wholly nuclear than as non-nucle-

ated.

There is evidence in the nodules of the rabbit's liver

of other modes of multiplication on the part of the

parasites, but the one under consideration is here of

especial interest since it explains the presence of

clusters of parasites within single cells, and also for the
peripheral radial bars met with in some of these inclu-

sions (Fig. 24, 2 and 3).

The numbers and distribution of the parasites in the

advancing zone of an ordinary cancer of the breast or
its secondary deposits, when the evidence of multipli-

cation by minute nucleated spores (as figured by
Sjobring, Podwyssoski, and Soudakewitch), and by
direct division as described above are taken into-

account, suggest strongly a causal relationship between
the parasites and the growth. Where a V12 o.i. may
scarce reveal the parasites a Vis, V20, or V25 o.i.

shows them most strikingly and in great numbers.

The parasitic cell-inclusions may be clearly seen in

fresh teasings. In afresh preparation placed on the
warm-stage I have been able to observe a slight

amount of movement in a parasite which lay enclosed
in a cell. The parasite was attached at one side only^

and its nucleus was placed peripherally just opposite
that of the host-cell. In ten minutes the parasite

moved, so that its nucleus was no longer opposite that
of the host-cell.
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In sections of healthy breasts taken during the

period of lactation the ducts are filled with granular

albuminous material containing fat drops and some

chromatin particles. These appearances I have care-

fully considered before formulating the following con-

clusions :—The fat-globules, free fatty epithelial cells>

(fcc, of normal lactation never, as far as I have been

able to ascertain, arise in definitely encapsuled intra-

cellular cells such as those represented in Figs. 26 and

27, nor does the granular albuminous material in the

Fig. 26.—Section of a scirrhu8 mammse. Numerous ripe

psorosperms within epithelial cells, or free and reticu-

lated in the cyst space, and some broken up into

minute rounded or slightly angular particles. Two
free capsules cut across. Miiller's fluid. Picrocar-

mino and acid hematoxylin, glycerine mounting.

Hartnack oc. 7, obj. 4.

ducts of normal breasts assume the high-refracting

appearance of the substance about to be mentioned as

" bioplasm."
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Nils Sjobriiig,8i in his paper, has figured lying within
cancer-cells dense deeply-staining bodies which he
terms " sarcode," and which appear to be of the same
nature as the irregular parasite represented in Fig. 21
and other figures of this work. This same dense
texture of protoplasm marks the ripe parasites and
fusion-masses of the psorosperms of the cysts of

I'iG. 27.—Section of scirrhue mammse. Cyst-like space
with the epithelial cells bounding it contain six ripe

' parasites, three of which are becoming reticulated.
One reticulated parasite is escaping from the host-cell
and joining a fusion-mass of reticulated parasites
which constitutes the cyst contents. Flemming :—
Biondi. Zeiss, F.

81. Nils Sjbbrlng. Fortschritte der Medicin, July 15th, 1890.
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the ureter (Figs. 3 and 4). More definite cell-inclu-

sions of similar texture are abundant at the margins of

the cyst-like spaces of cancers of the breast. Such a

form is delineated by Metchnikoff^'^ as a parasite. This

form of the parasite is met with chiefly in the older

parts of cancers and in positions exactly corresponding

to the cell-nests of squamous epithelioma, e.g., the

central parts of the epithelial tubes in cancers of the

cervix uteri. In some sections they are especially

numerous. They stain deeply with carmine, and when

mounted in glycerine they have a much higher refrac-

tive inde^ than the epithelial cells (see Figs. 26 and 27).

The nuclear particles of these bodies in many

instances do not give the reaction of chromatin to acid

hrematoxylin, with the Biondi reagent they take a

brownish colour in every part. In sections fixed in

Flemming's fluid they come out more clearly than

when Miiller's fluid is used for hardening (see Fig. 27).

The interpretation of these bodies, which can be

traced from encapsuled cell-inclusions to free bodies

lying in cyst-like spaces, as parasitic, is supported by

appearances represented in Fig. 28, 4 and 6. The latter

is almost identical with a phase of Klossia represented

by Max Wolters.^^ The nuclear membrane and the

nucleoli remain, but nucleus and protoplasm alike are

reticulated and refuse to be stained. A few similar

cells are to be found free in the cyst spaces where,

however, most of the escaped parasites are in the phase

represented in Fig. 26, in which the nodal points of the

reticulum are stained by nuclear dyes.

. 82. Buffer and Walker. Journal of Ta liology, Oct , ]802. PI 14, fig. 9.

83. MaxWolters. ' Archiv fUr Mikroskop. Anat." Vol. 37, pi. 8, fig. 8
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The separation of swarm-spores from the parasite;*

which have thus escaped into the cyst-like spaces is

Fig. 28— 1. Encysted parasite multiplying by abstriction
of peripheral particles, cancer of the breast. 2. Cell
of a cancer of the breast containing three reticular

parasites one within the other. 3. Cell of cancer of
breast containing a young parasite. 4. Free reticulated
body from cyst-like space of cancer of the breast. A
trace of the nuclear membrane remains and a bar of
chromatin which is placed chiefly outside the position
of the nucleus. 5. Cell of a cancer of the breast con-
taining a parasite, in the centre of which is a chro-
matin body with processes passing outwards. 6. En-
capsuled reticular parasite from the margin of a
cystic space, cancer of the breast. 7- Parasite sporing,
cancer of the uterus. 8. Ripe psorosperm, cancer of the
uterus. 9. Cells lining a cyst of an adenoma of the
breast and containing reticular parasites.
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•not so easy to trace as it is in the forms of cancer

already considered, the reticulation would, from analogy

with other sporozoa signify a preparation for the pro-

cess, and in some parts of sections of cancer of the

breast at points where the cyst-contents come into

direct contact with the connective tissue, the former

can be seen to be continuous with a highly refracting

material which extends into the connective tissue and

terminates often with a looped outline about which

separate particles of similar material are scattered. I

believe the parasites which escape with degenerated

epithelial cells and ruptured capsules into the cyst-

spaces become reticulated, fuse together, and invade

the connective tissue as a mass of bioplasm which

breaks up into round granular spores resembling those

described in the cysts of the ureter, squamous epithe-

lioma, and cancers of the uterine cervix. It is, I think,

possible to follow the fate of the bright bioplasm

which extends along the previously healthy ducts of

the gland. Of extremely high refracting power the

reticular substance in many places can be seen to have

broken up into spherical granular spores identical with

one form of spore-formation in the rabbit's liver. Fig.

23, and with that already described in the sections on

psorospermosis of the kidney, squamous epithelioma,

s,nd cancer of the uterine cervix.

The granules of these spores are stained by acid

hsematoxylin and iodine green. Their action on the

connective tissue can easily be traced where they have

wandered from the lumen of the tube. The immigra-

tion is marked by the accumulation of inflammatory

cells, as in the squamous epithelioma. The study of a

series of such areas shows that they form the starting

point of new cancerous foci in which infected epithelial
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cells are seen. Such foci I have shown by dissection

in cancerous breasts (St. Mary's Hospital Museum,
No. 1470), and their general histological features
have been described by Kaymond Johnson and Cecil

Beadles.

The bioplasm found in cancerous breasts resembles

that figured in the gregarina-adenoma of the cat's lip.^*^

Its resistance to stains (at most it stains faintly brown
with the Biondi reagent), and its extremely high re-

fractive index differentiate it from coagula of ordinary
body fluids. It is often to be found extending along
lymphatics. I have been able to find nothing exactly

like it in normal breasts, whether in the resting or

lactating phase.

Sometimes solid bougie-like processes of growth ex-

tend along the main milk-ducts.

The bodies such as that represented free to the left

and again to the lower part of Fig. 26, subdivided into

bright granular corpuscles, indicate, I believe, a more
direct mode of sporing. Similar minute granular
bodies are represented free in the cystic space in

Fig. 26. Such bodies occur in the middle of the

coccidium-cysts of the rabbit's liver.

Many of them may be found in almost every section

of cancers of the breast, and particles similar to those

of which they are composed are to be found within the

protoplasm and nuclei of the surrounding epithelial

cells (see Figs. 1 and 2). Sometimes they present

curved rods of chromatin as figured by Sjobring, Pod-
wyssoski, and Sawtschenko.

84. Jackson Clarke, Mei. Press, Aug. 23, 1S93, p. 1S2.
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There are numerous other forms assumed by cell-

inclusions and free bodies in cancers of the breast

which are neither normal nor degenerated tissue cells,

but which may be sporozoa. Their description would

occupy too much space to be detailed here.

Creighton has pointed out that in the breasts of cats

aflfected with malignant disease a form of lactation

occurs even apart from pregnancy. I have found this

to hold true also of human breasts affected with cancer

and sarcoma. Creighton describes in the lumen of the

ducts of the breasts of lactating cats large brownish

cells, and in the connective tissue great numbers of

yeUow epithelioid cells. The same bodies were met

with in cancerous breasts. I have been able to observe

the same phenomena in normal lactating breasts of

women who have died within two weeks of delivery.

Creighton traces the formation of cancer to a misdirec-

tion of physiological processes. The yellow epithelioid

cells which throng the connective tissue spaces in some

cases of malignant disease in cats, he suggests, are to

be traced to the lining cells of ducts which become

large and granular, leave the basement membrane and

invade the connective tissue, a similar process being

observed during involution.

In cancerous breasts great numbers of " Mastzellen "

are to be found, and also corpuscles with large granular

nuclei which are identical in structure with some cells

occurring in the gregarina-adenoma of the cat's lip,

and on the other hand they have affinities both with

Mastzellen and epithelial cells.- This portion of the

histology of mammary cancers requires further investi-

gation, and since it is not essential to the present ques-

tion, I think it unnecessary to discuss it in detail.
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There is no risk of confusing these various cell-forms

with the cell-inclusions, (fee, described above.

Cancers of other Kinds.

In many other cancers, amongst which were a

primary cancer of the kidney with its widespread

secondary growths, a melanotic cancer of the skin,

one of the ovary, one of the peritoneum (primary

source not ascertained) and two rodent ulcers, I suc-

ceeded in finding cell-inclusions similar to those

described above as parasites. Indeed, in no single

instance out of over sixty cases where the tissue has

been fresh and well-hardened, have I failed to find

these bodies.

Sporozoa in Adenomata.

The most familiar cases of adenoma-formation ad-

mittedly due to sporozoa is to be found in the coccidial

adenoma of the rabbit's liver. As before stated I had
been able to trace in the case of psorospermosis of the

ureter some new-formation of glandular elements, in

other words, of an adenomatous process. I was
also led to look for sporozoa in adenomata
from other considerations. In rabbits the patho-

logical effects of the same species of sporozoa vary

according to the age of the individual attacked by them.

In Silcock's case of psorospermosis inflammatory areas

and papillomata were produced by the same infection.

The sarcosporidia^^ sometimes appear to remain harm-

less within their host-cells, sometimes to cause pro-

gressive cyst-formation.

85. L. Pfeiffer " Protnzoen." or for a brief sketch, Jackson Clarke,
Med. Press and tire, Aug. 30th, 1893.



69 \/\GT0'^"^'

The occurrence in a cat of an adenoma containing

gregariniB^" is of interest both pathologically and bio-

logically. I see no improbability in the supposition

that the same species of sporozoa may cause in one

individual a benign, in another a malignant, tumour.

I have examined several adenomata and cutaneous

papillomata for the parasites, and in the former class

of tumours I have succeeded in finding parasites quite

similar to those already described in cancer. This was

especially the case in a small adenomatous patch in

the uterus of a patient who had also two ovarian

adenomata.

In a rapidly growing cystic adenoma of the breast,

cell-inclusions, some of which are represented in Fig.

28, 9., were present, and also free forms on which,

from the sum of the appearances, I came to put the

same interpretation. In several other adenomata

(testis, kidney, &c.) I found similar bodies.

Sporozoa present in Sarcomata.

The late W. B. Hadden^" recorded a case of multiple

sarcoma. The specimens from this case were referred

to the Morbid Growths Committee by whom the

matter was again referred to the late T. S. Cobbold,

who pronounced the lesions to be due to psorosperms.

Wernicke^* describes sporozoa found by Posada in

lesions of mycosis fungoides. The growth affected the

corium and the parasites were present chiefly in giant

cells. They closely resemble cell-inclusions of cancers.

Encapsuled coccidia-like bodies, some subdivided into

86, Jackson Clarke, McJ. Press and Circ, Aug. 23rd., 1893.

87 W. B. Haddeii," Trans. Path. Soc," vol. xxxiv., p. 237.

88. Weroleke, "Cenlralbl. lur Bakt.," Dec. 28th, 1892.

F
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daughter-cells, and clusters of minute parasites are

represented in four photographs.

The most familiar of human diseases generally

recognised as being due to sporozoa—the malarial

fevers—have long accustomed the mind to the presence

of these parasites in the blood, a formation of meso-

blastic origin. Thus there was established a proba-

bility of cases of infection of some of the connective

tissues. The study of obsolescent coccidial lesions of

the rabbit's liver had familiarised me with sporozoa

lying in inflammatory tissue consisting of giant and

endothelioid cells, and devoid of some of their most

familiar characters. Cell-inclusionshavebeen longrecog-

nised in myeloid and other sarcomata. A nucleated

cell lying within a space in a giant-cell of a myxo-

sarcoma is delineated by Victor Babfes.^'' Examination

of such bodies with the higher powers of the micro-

scope reveals a capsule bounding the space in Avhich

lies the included cell, and the latter are seen to have

characters similar to some of the bodies already

described as parasites in cancers. A cell of a mj'^eloid

sarcoma of the femur is represented in Fig. 29.

It contains two cavities bounded hy capsules which

stained red with the Biondi reagent. In one of the

cavities is an entire cell containing three nuclear

points (green), and part of another. In the other

cavity is a single non-nucleated body adherent to the

nucleus of the containing cell.

The bodies all alike possess a peculiarly coarse

reticular structure and high refractive power, distin-

?9. V. Babfes, V. Zemssen's "Handbook o£ Skin Diseases." Art
" Sarcoma.'
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guishing them from the containing cell. They retain

the orange of the stain. Careful examination of many
sections established the fact that they were truly

intra-cellular. Examination of many sections of

normal developing bone failed to reveal any such cell-

inclusions in the large osteoclasts and other cells. Ad-

herent to many of the cells of sarcoma of bone are

encapsuled reticulated structures (see Fig. 30), which

are also, as far as I have been able to observe, absent

in normal tissues, though smaller reticulated bodies

devoid of capsules occasionally occur.

Examination of a round-celled sarcoma of the testis

Fig. 29.—A sarcoma cell containing three parasites.

Leitz, Vao- Zeiss, oc. 2.

gave important results. In sections lightly stained

with picro-carmine and mounted in balsam with the

objective (Zeiss's " D ") focussed just above the sur-

face the middle part of each inter-vascular area was
marked out by a bright belt of light. On focussing

the surface of the sections these bright belts were
found to consist of highly refracting globes and bodies

identical in form with cell-inclusions described as para-



sites in cancer. The smallest of these bodies were

round or oval, highly refracting non-nucleated bodies

lying in distinct spaces. Such a body lying between the

two nuclei of a sarcoma-cell is shown in Fig. 31, No. 1.

Its position and characters recall cell-inclusions met
with in cancer, and raise the question whether mitotic

nuclear division takes place in infected cells. One of

Steinhaus's beautiful figures represents a cancer-cell in

which regular mitosis is taking place a darkly stained

oval body being present in the middle of the achro-

FiG. 30.*'—A giant-cell of a myeloid sarcoma of the jaw
containing an encapsuled parasite and having adherent

to its left border an encapsuled reticulate body and
two minute reticulated bodies in the cell-protoplasm.

matic spindle between the two bundles of chromo-
somes. Soudakewitch also maintains that infected

90. Tills draivinj? was first pullished in a brief note in the Brit. Med.
Jour., Jan. 21s.t, li93.
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epithelial cells undergo indirect division, and the

body under consideration suggests a similar process in

sarcoma.

The inclusion (No. 2) within the cell to the left of the

onejustdescribedin Fig. 31 withitsradiatingchromatin-

rods is of a form frequently met with among sporozoa.

Celli and Sanfelice^i i^ave described such bodies in the

2 1

5

Fig, 31.—"Various cell-forms in an intervaacular area of

a round-celled sarcoma of the testis. Zeiss, "F" oc. 2.

91. Celli and Sanfelice. " Fortschritte der Medecin," July 15th, 1S91,

pi. viil, ngs. 31-38.
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l.lood of persons suffering from quotidian ague and
Soudakewitch^^ in cancers.

The encapsuled body (No. 3) to theleft of the centre of
the field had characters identical with some of the ripe
psorosperms of squamous epithelioma. The nucleus
].ad disappeared, leaving but a trace of its outermost
part. Such bodies assume a dusky purple colour with
acid hematoxylin, with carmine they stain deeply, but
retain their transparency and show a high refractive

power. With Biondi's reagent they stain orange red.

Soudakewitch has figured a similar body in cancer.

Reticulation of the cell-inclusions as shown in the
lower right-hand portion of the same figure (7) was easily

seen, as were also large free reticula as shown to the
right of the same figure. These reticulated bodies re-

called those already described in cancer, and they may
be of the same nature ; cells subdivided into bright

particles with central brighter points such as occur in

cancer of the breast were also present (see No 8). The
most important observation, to my mind, and which led
me to conclude that these bodies were parasites, was
that represented in three stages in the bodies 5, 6, 9, to

the left, the lower, and the central parts of the field in

Fig. 31. They lay for the most part free near the middle
of the intervascular areas and by a process of internal

subdivision, in large measure mitotic, result in the

formation of collections of small (3-5 //) highly refract-

ing non-nucleated corpuscles. Such a process recalls

sporing processes I have described in psorosperms of

the ureter, and of squamous epitheliomata. The evi-

dence of definite mitotic activity in the formation of

92. Soudakewitch. " Ceutralbl. fur Bakt.," vol. .xli, Xos. 14-15.
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these small bodies, I think excludes the possibility of

their being due to degeneration or necrosis although

as in the active and obsolescent lesions of the rabbits

liver necrotic processes apparently exist side by side

with intense biological activity on the part of the para-

sites. In rapidly growing myxo-sarcomata the phe-

nomena I believe to be parasitic are most easily

observed. Intracellular bodies, some small and dense

with or without nucleus, other larger and reticulated,^ all

alike very highly refracting, are abundant. Free bouies

of which I have been unable to find the homologuss in

foetal connective tissue, characterised by a protoplasm

similar to that of well-known sporozoa, that is to say,

of peculiar density and correspondingly high re ractive

power, occur in great numbers in every part of the

Growth. In many places they are seen to be dividmg

by regular mitosis, but for the most part presenting

irregular mitotic figures and giving evidence of intense

vitality by their simultaneous subdivision into a great

number of daughter cells. Some of these bodies are

of great size (30 to 40 with several central chromatin

foci generally hollow rhomboids with peripheral off-

shoots, and at the surface clusters of sma l rounded

2-6 M particles, some with, some without, nuclei. These

small bodies exactly resemble in every cletail those 1

have represented in cancer of the breast (Fig. 28, 1) and

appear to be the same as those delineated by Celli and

Sanfelice in malarial blood (loc. sup. cit. pi. viu.. Figs.

37 and 38). I think that these are parasites in active

multiplication. They certainly correspond with no

known phase of the life of tissue-cells.

In several myeloid sarcomata I have observed sinii-

lar evidence of subdivision in bodies which have the

characters of sporozoa. In twenty sarcomata examined
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successively, similar bodies were present sometimes in
great numbers in every part. Besides the forms already
mentioned, the growths included melanotic sarcomas
01 various origin, and alveolar sarcomata of the skin
In only one case, an alveolar sarcoma of the muscles of
the thigh, I failed to find cell-inclusions of the kind
described above, and in these cases cells resemblincr
sporozoa were present. If the interpretation I have
ventured to put on these bodies is correct, there can be
from their numbers and distribution in the growths
little doubt they are the cause of the disease. As
Wernicke points out, the presence of sporozoa within
giant-cells of sarcomatous type present a strikin<- simi-
larity to tubercular lesions, in the former sporozoa
take the place of bacilli in the latter.

Keview of Objections to the Views Advocated
Above.

In considering the objections which have been
brought against the interpretation of certain bodies in
cancer as sporozoa, the first to be met is that bodies
similar to some of the forms are encountered in normal
tissues. In this connection it must be remembered
that the sporozoa are animal cells possessing a wide
and varied range of form, and in certain phases are
indistinguishable from other animal cells. Before, in
any case, concluding that sporozoa are present, I hive
satisfied myself that bodies having the characters of
known sporozoa are present in three distinct phases •

the intracellular, the free, and the sporing. It is a
mistake made by bacteriologists to expect sporozoa to
assume one invariable form or as nearly invariable as
for example the tubercle bacillus. When a broader
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view is taken sucli objections as that of Nussbaum^*

to the " sarcode " of Nils Sjobring being regarded as

parasitic fall to the ground.

The most natural attitude for one to assume con-

fronted for the first time with the question of the

presence of certain forms of sporozoa iu familiar patho-

logical formations is to attribute certain phenomena to

degeneration. Such was my own first feeling with

regard to the psorosperms of the ureter, and it was

only after months of close investigation that I was

able to prove to my own satisfaction that the bodies

were certainly parasitic. The structure and mode of

formation of the spores of these psorosperms of the

human ureter has not as far as I am aware been

described before, the previous descriptions of such

cases being few and very incomplete. And since it

was this mode of sporing which I was readily able to

recognise and demonstrate in squamous epithelioma,

the remarks of those who have not observed the

process must be so far discounted. Ramsay, Wright,

and others have explained as kerato-hyaline certain

cell-inclusions described by others as parasitic in

cancer. In the examination of many sections of

papillomata with a view of determining in them the

presence or absence of sporozoa I have never observed

any condition of kerato-hyaline at all likely to be mis-

taken for sporozoa ; the drops are never intranuclear,

never placed in a distinct cavity which indent the

nucleus of the cell and so differ from most of the cell-

inclusions regarded as parasites. They are not

nucleated and so are distinguishable from the larger

intracellular "dauerform" of the parasites. They

93. NuBSbaura. Archlv. f. Mikr. Anat. B. xviil, 18S0.
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stain deeply with logwood or carmine and so are
readily distinguishable from the smaller clear intra-

cellular parasites. There is of course no question of

bodies such as those represented in Figs. 22, &c., being
kerato-hyaline. Boeck"* and others regard Darier's
" grains," which the latter author himself has described
as containing particles which react to stains in a manner
similar to kerato-hyaline, as imperfectly keratinosed
cells. Not having had the opportunity of studying a case
of the kind personally I cannot here give a decided
opinion, but I would point out that it is not impossible

that the food-material stored in the body of various

sporozoa should differ according to the nature of the

host-cell and where the latter normally secretes kerato-

hyaline this substance may be present in the parasites.

Again the fact that the granules present in these

bodies react to stains like kerato-hyaline does not
prove that they are composed of that substance.

Moreover the great weight of the opinions of Malassez

and Balbiani is in favour of Darier's view.

With regard to the bodies assumed to be " kerati-

nosed epithelium " by the Morbid Growths Committee
of the Pathological Society in the report referred to

above, I can speak with more certainty. Contempla-
tion of the bodies submitted to the committee reveals

a series of forms incompatible with anything save

vital activity, which excludes the view that the bodies

are keratinosed. Though in large horny cells the

nucleus can usually be demonstrated it never gives

evidence of vital activity as do the nuclear bodies of

the structures referred to in the report. In cell-nests

94. Eoe:k. Archiv, fiir Dermatol, u Syph., 1892.
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of some squamous epitheliomata every stage of sporing

as described above, may be seen with, even greater

distinctness than I observed it in the psorosperms of

the ureter. The meaning of these forms is lost on

observers unfamiliar with the study of the sporozoa.

BorreP has studied such forms only in a most im-

perfect manner as far as can be judged from his

descriptions and drawings. He based his conclusions

on the examination of a few squamous epitheliomata

and of a warty tubercular lesion of the skin. At first

inclined to regard certain bodies met with in teasmg

and sections as sporozoa allied to klossia, this author

ended by arriving at the opposite conclusion.

The considerations which led him to this conclusion

may be briefly enumerated and answered. He was

unable to observe any formation of spores in the sus-

pected bodies removed from the growth and kept

moist. This negative observation is of no value what-

ever, especially as many sporozoa such as those of

ague have not been observed to multiply in similar

conditions.

The author was able to confirm the descriptions

given by Wickham of certain structures met with in

squamous epithelioma, but he found there might be

placed on the appearances interpretations other than

those given by Wickham. The fact that not one of

Borrel's figures corresponds at all nearly with any of

the bodies most faithfully depicted by Wickham in-

validates the conclusions arrived at. For instance the

structures represented in Borrel's, Fig, 1, B, " Globes

95. A. Borrel. Archives de Midecine Exp.j 1890, vol. ii, p. 786.
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reticulum refringent" are too indefinite to form the
basis of any argument

; they have neither the definite
reticular structure of the "spores" represented in
Wickham's Fig. 6, pi. 1 (Fig. 1 of this work\ nor do
they correspond with any of the "spores" such as I
have depicted in Figs. 4, 8, &c. Yet I believe
Borrel's figure refers to a sporing parasite, for in sec-
tions of the kidneys of snails infected with klossia as
well as in the cell-nests of squamous epitheliomata
amongst well-defined and, to a practised eye, unmis-
takable stages of sporing are some less definite forms,
the meaning of which is clear when they are seen with
their surroundings, but which are without meaning
when seen isolated. By teasing fragments of cancers
I have succeeded in isolating both in epithelial cells,

and free in well-defined capsules, collections of spores
of all the kinds described and figured in my work.
(See Figs. 8, 16, 17, &c.) In spite of the fact that one
of the most striking structural characteristics of the
sporozoa consists in the formation of bright reticula
either as a preliminary to sporing, or as residual
bodies, Borrel seeks to settle the nature of the struc-
tures described by Wickham by applying the term
"reticular degeneration," which, however, does not
cover the gound without the further hypothecation of
a spontaneous generation of minute cells which are
neither leucocytes nor epithelial cells but arise in a
rearrangement of what Borrel terms degenerated
particles. The bodies represented in Borrel's Figs. 4
and 5, the latter from a warty growth, are also too in-
definite to require discussion. Veritable parasites of
quite as indefinite structure do occur, but they are
only to be known as parasites when seen in connection
with more definite forms. Sporozoa are well-known
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to be able to cause papillomatous growths^" and are to

be expected in some warts, though at present I have

failed to find them there. The cell-inclusions with

radial processes represented by Borrel and regarded

by him as included prickle-cells, occur also in cancers

of the breast where prickle-cells are absent and where

Soudakewitch^^ would seem to consider them to be

sporozoa, and this is my own view.

The bodies described as parasites by Soudakewitch

have been objected to on the score that they are "cells

of endogenous origin." It is certain that Virchow

included such bodies in the group, but as I have shown

there is every reason to believe them to be parasites

and the question arises whether the bodies termed

cells of endogenous origin in cancers may not all be

parasites.

Some writers, such as M. A. Ruffer, admit both the

presence of intra-cellular parasites and the process of

endogenous cell-formation. It is to be regretted that

they have not definitely stated which of Virchow's

figures they consider to refer to the one, and which to

the other process.

Nceggerrath also describes in cancer large dense cells

which undergo fragmentation. The description leaves

little doubt that it refers to the bodies I have termed

ri pe and sporing parasites. Noeggerrath also describes

anastomosing processes of these cells and other pro-

cesses extending into lymphatic spaces into which are

discharged the particles into which the peculiar cells

divide. These phenomena are present in sections of

96. Compare Nocard. Journal of Pathol, June, IS93.

97. Soudakewitch. " Centralbl. fur Bakt." PI. 1, fig 1, No. 14-15,

1S93.
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squamous epithelioma, and are, I believe, demonstra-
bly due to the sporing of ripe parasites. They oflfer,

as Noeggerrath suggests, an explanation of toxic pheno-
mena observed by Klempereros in cases of cancer, and
obtained by Adamkiewicz^s by injecting cancer-juice
mto animals. The latter author concludes that cancer-
cells are all parasites belonging to the coccidia—an
opmion with which I cannot agree on biological
grounds

: for distinctly intracellular parasites aboundm cancers, and the host-cells have all the characters of
epithelial and other tissue-cells. As stated above, I
believe that the cells which invade and replace the
tissues around a cancer are almost entirely parasitic,
and that large collections of free parasites are met
with in some cancers, thus it would not be difficult
from the study of certain regions of cancers to explain
Adamkiewicz's view.

Klebswo has recently summed up his conclusions by
stating that in cancer epithelial cells become trans-
formed into ovum-cells. To this may be raised the
same general objection that applies to Cohnheim's
theory of embryonic foci which become active in later
life forming malignant growths. If the process of
developmental differentiation were as incomplete as
Cohnheim believed, or as easily reversed as Klebs
suggests there would be no stability of animal form
generally. The sporozoa are at certain stages singu-
larly like ovum-cells but those present in cancer can
readily be distinguished by the phenomenon of swarm-
sporing as described above, by their capsules, and
many other characteristics.

qS" fh^JS^^-'"^'"--
yfl'samlung Deutsch. Naturforsch. u Aerzte

100. iUeDs. 62. Versamml. Deutsch. ifaturforsch.
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General Conclusions.

In the foregoing pages I have attempted to weave

together what I have been able to verify of the work

of"authors, who, like myself, have recognised sporozoa

in pathological formations. It is my belief that the

sporozoa described by L. Pfeiffer, and the psorosperms

of Wickham are but another phase of the sporozoa

described by Sjobring, Soudakewitch, &c. If I am

right in this belief, the distribution of the parasites m
the growth, and the constant association of the process

of swarm-sporing with inflammatory changes around an

epithelioma supply the most important evidence in

favour of the existence of a causal relationship

between parasites and growth. Although, without

external evidence, it seems daring to express a definite

opinion on this matter, yet when the life-history of the

tissues and of the parasites is fully weighed, and the

distribution of the parasites considered, I think there

is sufficient evidence to justify the statement, at any

rate, with regard to the commoner forms of cancer. In

cancers of the breast parasites in the phases described

by Sjobring and Soudakewitch and others are abun-

dantly present, and they afford evidence of multiplying

by simple division as has been observed by L. Pfeiffer

and others. In this connection the observation I have

made of a similar process of the coccidium oviforme

lends great support to the interpretation of these

bodies as parasites. The formation of swarm-spores

in cancer of the breast is more difficult to demonstrate

than in squamous epithelioma on account of processes

akin to that of lactation which occur in cancerous

breasts. Nevertheless, I think it can be demonstrated,

and, at any rate, there is abundant evidence that the

pathological process is in the main the same in cancer
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of the breast, pancreas (Soudakewitch), liver, ovary
and other glands, as in squamous epithelioma. The
same applies to cancer of the intestine (Podwyssoski,
Soudakewitch) to cancer of the cervix uteri, and other
cancers. With regard to certain human adenomata
and sarcomata, I think I have, at least, given good
reason for their being further investigated from this
point of view.

The failure of many pathologists to accept the
demonstration of sporozoa is not greatly to be wondered
at. During the last fourteen years bacteria and bacte-
riological methods have become familiar, meanwhile
the sporozoa, save in the hands of a few investigators,
have been greatly neglected. No one who had realised
the protean characters of the sporozoa would speak of
the suspected cell-forms as the "cancer-body," nor
would expect by special staining reactions to differen-
tiate such parasites in the manner of, say, the tubercle
bacillus.

The varied forms assumed in the different stages of
their life by these organisms, until from study they
become familiar, seem to have no connection with one
another, and they react differently to stains. Again
since the sporozoa are necessary parasites pure cultures
are impracticable. At most a formation of spores is

obtained. This in the well-known instance of the coc-
cidium oviforme means a rearrangement of the body of
substance of the parasites with an eightfold numerical
increase of potential individuals. Such "cultures"
cannot be successively repeated. Implantation experi-
ments with this parasite have uniformly failed.

No one who is not thoroughly conversant with the
sporozoa has a right to pronounce an opinion in this
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matter, and I feel confident no one who is conversant

with them will decide the question in the negative.

It was an accident which led me to study squamous

epitheliomata specially for sporozoa ; for it was in this

form of cancer that I first recognised bodies of the

same characters as those I had encountered in the cysts

of the ureter. I was soon able to identify these bodies

with those described as psorosperms by Wickham in

Paget's disease and in cancer. Moreover, I was also

able in squamous epithelioma to find the cell-inclusions

described by Soudakewitch in glandular cancers, and

to satisfy myself that these were simply other phases of

the same parasites as had been previously described by

Wickham, and that the bodies described by the latter

author were the same as those previously described by

L. Pfeiffer. When I came to examine mammary and

other cancers I was soon able to appreciate the labours

of Sjobring and Soudakewitch, and in the main agree

with their conclusions, and further I saw that most of

the small cell-inclusions of mammary cancers and

those of columnar epithelioma delineated by Pod-

wyssoski and Sawtschenko were of the same nature

as many of the bodies figured as parasites by Sjobring

and Soudakewitch. In cancer of the breast I found an

explanation for the peculiar constitution of many of

the cell-inclusions which appeared to multiply by
simple division

; corresponding forms occurring in the

rabbit's liver. I looked further for the " dauerform "

of the parasites, and for the mode of sporing I had
observed in other cancers, and I concluded that both

were present in and around the cyst-like spaces of

101. In cancer the divisi m of the parasites is of most varied kinds,
and is not identical with that sliown in i'igs. 23 and 25.

a
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mammary cancers. If this coaclusion is correct there

can be but little doubt that ordinary cancer of the

breast is simply a form of jjsorospermosis. After much

consideration I determined that, if by histological exa-

mination alone sufScieat data could be obtained for a

definite conclusion as to causal relationship, the squam-

ous epithelioma was the best form of cancer to study.

The cells of this form of cancer are large, and the

sporozoa present of proportionate dimensions. The

possibility of the sporozoa being due to a chance infec-

tion of an ulcerated surface was negatived by the fact

that the bodies, I believe to be parasites, form some

of the most essential parts of the growths, and include

a large proportion of, if not all, Virchow's " cells of

endogenous origin."

The discrepancies which exist between the descrip-

tions of the parasites given by different authors are

accounted for partly by the polymorphic character of

the sporozoa, and partly by the incompleteness of our

knowledge of this class of the protozoa, and also to

errors which are inseparable from the development of

a new subject. Of some structures met with in

cancers from their characters alone it can be said with

certainty that they are not tissue-cells but sporozoa.

Others can only be known from their surroundings,

others again cannot be referred definitely either to the

parasitic or the tissue-cells.

If the bodies resembled no known animal forms it

would be impossible to say that they were parasites at

all. If they belong to known forms they are from the

intracellular position some of them occupy, either suc-

toria or sporozoa. They have not the characters of

the suctoria and they have the character of certain
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sporozoa. All authors, with the exception of M. A.

Kuflfer, agree that the parasites of cancer belong to

the sporozoa, and there is a preponderance of opinion

in favour of their being nearly allied to the coccidia.

Whether or no they will prove to belong to some

already known genus remains to be ascertained. The

parasites of cancer are closely allied to those described

above in the kidney and ureter.

I have found reasons for believing that in sporozoa

living in warm-blooded animals certain stages which

are well-defined in similar forms occurring in cold-

blooded animals are slurred over or even altogether

omitted. Indications of such a process I found in

gregarinse^"^ inhabiting a tumour of a cat's lip. From

this point of view it is not difficult to believe that the

parasites of cancer may possibly be closely allied to

Klossia,the more sowhen one recalls the fact thatswarm

-

spores and lasting sporocysts may be found together in

the kidneys of slugs.io^ Moreover, the difference in size

observed in the parasites of different cancers has its

parallel in Klossia. L. Pfeifferi"* j^^s found that in snails

the size attained by this parasite and the number of

sporogonia into which it divides depend on the size of

the host- cells.

It might be objected that since some of the bodies

described as swarm-spores in cancer are hardly to be

distinguished from leucocytes that they cannot be

proved to be of a different nature. It may be pointed

out that many of these spores are readily distinguish-

102. JacVson Clarke, Med. Press and dr., Aug. 231x1, 1893.

103. Ibid., Hed. Press and dr., Aug. 23rd, 1893.

104. L. Pfeiffer. " Protozoen, p. 72."
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able from leucocytes, and that minor characters such

as a very high power of refraction and a coarsely

granular structure distinguish others from leuco-

cytes. How nearly certain phases of Klossia approach

leucocytes in appearance may be seen by consulting

Nussbaum's drawing of the sporocysts, Fig. 21, pi. viii,

of Max Wolters's article."'^ By study and comparison

of numerous sporing parasites it becomes evident that

the bodies are not leucocytes, but swarm-spores. It is

of importance to note that in some of the reticular

spores each nodal point contains the elements of a

living cell—nuclear matter and protoplasm, and thus it

is possible that each granule of such a spore is capable

of conveying infection. These granules are as small

as the most minute micrococci.

I do not think it necessary to discuss at length the

strong a priori evidence in favour of cancer and sar-

coma being modes of psorospermosis, nor to detail the

positive inoculation experiments of Hanau and others.

In the body, cancer has the character of an infective

disease as much as has tuberculosis. It has frequently

been observed to be contagious, e.g., spreading from

one labium majus to another, from an ulcerated cancer

of the breast to the arm.

Pfeiffer and others, as well as myself, have observed

among cancer-cells, movements strongly suggestive of

parasites.

By comparing Figs. 32 and 33, what I believe to be

the truth of the matter comes out clearly. The intra-

cellular cells with well-marked peripheral granular

105. MaxWolters, " Archives fiir Mlkroskop. Anat.'" 1891.
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layer are some of Virchow's " cells of endogenous origin,"

they are also identical in structure with bodies

Soudakewitch has figured as parasites in cancers of

the breast and pancreas. Above I have given reasons

for concluding that they are sporozoa. The clusters of

minute cells with distinct peripheral granule layer I

believe to be some of the same parasites which have

1

multiplied by direct division like the form I have

described in the coccidium oviforme, see Fig. 22, p. 52,

and at the same time they correspond to some of

Virchow's nests of cellules. The dense body clearing
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centrally opposite " 7 " in Fig. 32 serves to link these

parasites with the bodies represented in Fig. 33.

These, to quote L. Wickham's'^" report on some of my
Biondi-stained sections, are " more or less round bodies

easily distinguished from the epithelial cells as well as

from their nuclei." They constitute, I believe, L. Pfeiffer's
" dauerform " of the parasite and Wickham's " psoro-

sperms " and as shown above they may undergo division

into either plasmodiail or nucleated spores. It will be

seen on comparing Figs. 32 and 33, that the parasites

Fig. 33.—Section of cancer of the septum nasi. Zeiss, "D."

with definite granule layer occur in an actively growing

part of the tumour as may be judged from the small

and evidently young epithelial cells among which they

lie, on the other hand the denser and sporing parasites

106. L. Wickhau. Brit. Med Jonrn., May 27th, 1S93, p. 1133.
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lie for the most part in clear keratinosed epithelial

cells or free. Similar differences are also to be ob-

served ia the sporozoa of breast-cancer.

Some of the irregular parasites such as are repre-

sented in Fig. 33 are quite as curious as those

delineated by Korotneff."'

One instance will suffice to show that this view

throws a new light on both the clinical and pathologi-

cal aspects of cancer. Thin had already expressed a

belief that Paget's disease was from the beginning a

cancerous process. Darier and Wickham's researches

have shown that sporozoa are present in this affection,

and Wickham has found that the same parasites are

present in the cancer in which the affection so often

terminates. The foregoing account of squamous epithe-

lioma and other cancers fully corroborates Wickham's

view that not only are Paget's disease and cancer one

and the same affection, but that both are caused by

sporozoa. The importance of this from a clinical

standpoint is great, since the natural history of the

two diseases may now be justly assimilated. From the

pathological point of view it is equally important,

showing that in another class of pathological formations

the disdnction between inflammatory and neoplastic

processes may be considered to have disappeared.

Thus cancer and sarcoma are brought into still nearer

relationship.

There is now so much evidence for regarding cancer

as a mode of psorospermosis that even the most scepti-

cal may take it as a working hypothesis. New lines of

research and a hopeful prospect for preventive medi-

cine are opened up.

107. Korotneff. Centralbl. fur Bakt. Mar. 23, 1893.
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With regard to surgical practice only a thorough
application of measures at present employed is sug-
gested

;
for cancer and sarcoma have long been treated

as parasitic affections and many innocent tumours are
already treated with suspicion as being likely to become
malignant. There is, however, some hope held out for
cases of malignant disease not amenable to surgical
treatment. The various forms of ague known to be due
to sporozoa, are singularly amenable to quinine and
arsenic. It will be allowed that there is clear indica-
tion for practical clinical observation.

Whilst the foregoing papers have been going through
the press additional papers^o^ j^ave appeared on para-
sitism and cancer. The paper of Ruffer and Plimmer is

of great interest, and touches on many points which I
hope to notice at length at some future time. There
are, however, a few points which must be touched on
in this place. Amongst the new figures of parasites,
Ruffer and Plimmer delineate some (e.^., PI, H, Fig.
9; PI. Ill, Fig. 27) with a distinct "peripheral
granule layer," such as have been previously described
by Soudakevvitch and myself. (See Med. Press, Sept.
27th.) This and other points in this paper lead me to
hope that the authors will soon recognise the parasites
as belonging to the sporozoa.

In referring to my work Ruffer and Plimmer observe
that their criticism on my specimens was practically
endorsed by the " Morbid Growths Committee." This
is altogether erroneous. Whilst Ruffer and Plimmer
could not see in my sections bodies such as had been
described by Sjobring, Soudakewitch, Foa, and them-

Stl^enrand Irown.^Xrf.
'^'"''^^ ^'^'^o'^Sy. Oct. 1893. Lindsay
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selves, the Committee readily recognised these bodies

in the same parts of the same sections I had pre-

viously demonstrated to Sims Woodhead, Buffer, and

Plimmer. But though the Committee recognised the

bodies, they were unable to say whether the structures

were parasites or not. In the same way the Com-

mittee readily recognised some of the bodies I had

Fig. 34. -The contents of a cyst in an adenoma of

a cat's lip.

described as spores, but, as with the other bodies,

they were unable to say what they were.

On the strength of a brief examination of my
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sections of the gregarina-adenoma of the cat's lip
{Med. Press, Aug. 23, 1893,) the authors venture to
repeat their opinion and that of Prof. Boyce, that
the bodies I demonstrated were not gregarinae.

^

The sporogonia, pseudonavicellse, conjugating syzy-
gium and other bodies of Fig. 34 represent faithfully
the parasites present in one of the cysts of that tumour,
and the collection of bodies immediately to the left of
X, comprising a typical sporogonium and several in-
dubitable pseudonavicellge were shown at the meeting
under a very fair l-12th o.i., and were considered by
Boyce to be the eggs of a nematode.

In a note accompanying this paper the discrepancy
between the illustrations of the two articles by Buffer
and Walker^™ is partly explained.

Lindsay Steven and Brown in mentioning my work
state that " many competent observers refuse to recog-
nise the structures described by Jackson Clarke as
belonging to the same category as those usually
regarded as parasitic organisms or inclusion- bodies, by
such authors as Soudakewitch, Steinhaus, Buffer,

Galloway, &c." The foregoing papers will have made
it clear that I have seen and described as parasites
both the bodies described by Soudakewitch, itc, and, in

addition, other bodies not described by these authors.

Methods.

For the complete histological study of protozoa para-
sitic in animal tissues some power of the microscope

109. Not completely, fi r one of the drawinaa {.Brit. M.d. Joxir.. July
16th, 1892, flg. 6> is descrlbe'1 in the text of that article as an iufected
cell inodifled in structure by the action of the cont^iued parasite. I
must atill maintain that in the description of this figure in the two
articles is evidence of a change of opinion on tne part of one or
bo h of the authors.
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hi-her than a V12 o.i. is required. For this purpose I

have used a Leitz's, V20 o-i- A good condenser mova-

ble vertically is also necessary.

For fixing tissues previous to hardening, osmic acid,

perchloride of mercury, or spirit, in some form or com-

bination, suffice. In the early part of my work I

placed a small thin {h in.) slice of each growth m
Flemming's fluid and a larger portion in a mixture of

Miiller's fluid and spirit (3-1), and obtained good

results. I have tried Soudakewitch's method with

success. Small portions of tissue are placed in 1 per

cent, osmic acid solution for 24 hours, and then in

running water for the same time, and next they are

transferred to Miiller's fluid where they are allowed to

r.-.main for from 3 to 6 days, and then hardened in 30,

«
), 90, and 100 per cent, alcohol on successive days.

Tissues hardened in this way are unsuitable for the

Elirlich-Biondi reagent. Foa's solution"o consisting of

ei-iual parts of saturated solution of HgCla in '75 NaCl

solution and 5 p. c. solution of bichromate of potassium

mixed just before using, is a most convenient reagent,

because the fixing is perfect and the mordant property

of the bichromate gives good results with hsematoxy-

lin. Small portions of tissue are placed in the solu-

tion for 24 hours and then successively for the same

length of time in running water, 30, 60, 90, and 100

per cent, alcohol.

. Fresh teasings in glycerine are useful to correct

possible phenomena due to processes of hardening.

Also teasings of hardened tissue stained in bulk with

borax-carmine are necessary to obtain isolated parasites

110. Keoomraendedby H. G. Plimmer, Brit.Med. Journ. Dec.lOth, 1892.
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and spore-cysts. For staining purposes many of the
ordinary reagents should be used.

There is no stain which differentiates sporozoa in all

their stages from tissue cells. I have used chiefly well-
ripened acid haematoxylin (Ehrlich), sometimes com-
bined with after-staining in "5 per cent, watery solution
of eosin, and the Ehrlich-Biondi stain. For general use-
fulness and certainty of reaction I prefer the former^
though the latter method as modified by Ruffer gives
striking and demonstrative results. I obtained the
Biondi-Ehrlich-Ruffer mixture from Mr. R. Kanthack
to whom I am indebted for the following particulars.
It was prepared from Dr. Griibler's powdered mixture
of the solid dyes corresponding to Ehrlich's original
mixed solution of orange G, fuchsin S, and methyl
green. To 100 c.c. of a 4 per cent, solution of the
powder Mr. Kanthack adds, according to Buffer's
formula, 7 c.c. of a 5 per cent, solution of acid fuchsin.
If the sections are pre-stained with methyl-green a
better result is frequently obtained as Ruffer has-

pointed out.

Some good sections can be obtained with the freezing-

microtome after soaking the tissue in mucilage, but
where it is required to keep the contents of cysts the
tissue must be embedded in celloidin or paraffin.

With the former, good results are obtained with picro-
carmine or hsematoxylia and eosin, but the Biondi
reagent cannot be used, and it is tedious to make
serial sections

; with the latter nothing gives better
results than the Cambridge rocking microtome. Where
the contents of cysts are to be retained sections must
be fixed to the slide with glycerine and albumen before
being stained. Firm growths, such as squamous epi-
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thelioma, are best freed from parafBn by xylol, and

stained before being transferred to the slide.

Amoeboid movement observed on the warm-stage is

not of course sufficient to form a diagnosis of protozoa,

since leucocytes and some tissue-cells may under suit-

able circumstances exhibit amoeboid movement, and

even undergo division when removed from the body ;

but when considered in conjunction with a structure

peculiar to sporozoa the detection of active movement

is of great importance. On the other hand, the absence

of movement does not at all exclude parasites. In

many sporozoa no movement has been observed, and

ill all it is absent at certain stages of their existence.

I have used Strieker's warm-stage heated by a

current of water at 37° C, the preparations being

either hanging drops or teased specimens under very

thin cover-glasses.

I hope soon to extend my observations in this direc-

tion with the aid of a microscope fitted in an incubator

as recommended by L. Pfeiflfer.""^

111. L. Pfeiflfer.
" Zeitschr. fur Hygiene," Bd. ii, p. 308. 1887.
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Erratum.

" Zeiss D " ia the description of Fig. 3, should

be "Zeiss A."
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Abdominal Surgery. Colotomy, Inguinal, Lumbar or Transverse

;

for Cancer or Stricture witli Ulceration of the large Intestine.

By Herbert W. Allingham, F.RC.S., Surgeon to the Great

Northern Hospital, Assistant Surgeon to St. Mark's Hospital

for Diseases of the Rectum, Surgical Registrar to St. George's

Hospital. With six plates and numerous illustrations. Price 6s.

Abdominal Surgery. The Suigical Diseases and Injuries of the

Stomach and Intestines. By F. Bowreman Jessett, F.RC.S.
Eng., Surgeon to the Cancer Hospital. Copiously illustrated.

Price 7s. 6d.

Africa. A Contribution to the Medical History of our West
African Campaigns. By Surgeon-Major Albert A. Gore, M.D.,
Sanitary Officer on the Staff. Price 10s. 6d.

Africa. Life on the Gold Coast. A Description of the Inhabitants,

their Modes and Habits of Life ; Hints to Travellers and others

in Western Africa. By Surgeon-General Gordon, M.D., C.B.,

Hon. Physician to the Queen. Price 2s. 6d.

Alcohol, in some Clinical Aspects : A Remedy, a Poison. By
Godwin Timms, M.O., M.R.C.P. Lond., Senior Physician to

the North London Consumption Hospital, Price Is.

Alcoholism and its Treatment. By Joseph Francis Ussher,
M.D., L.A.H. Dub. [In the Press.

Ambulance Work. Questions and Answers on "First Aid to the
Injured." By John W. Martin, MD., and John Martin,
F.R.C.S. Seventeenth thousand. Price Is. net.

Anaesthetics. The Dangers of Chloroform and the Safety and
Efficiency of Ether in Surgical Operations. By JoHN MORGAN,
M.D., F.R.C.S. Second thousand, price 2s.
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Anaesthetics. Selected Methods in the Administration of Nitrous
Oxide and Ether. By Frederic Hewitt, M.A,, M.D. Cantab.,

Lecturer on Anjesthetics at the London Hospital. Price 2s. 6d.

Anaesthetics : Ancient and Modern. Their Physiological Action,
Therapeutic Use, and Mode of Action. By George Foy,
F.R.C.S., Surgeon to the Eichmond Hospital. Price 3s. 6d. net.

Anatomography ;
or, Graphic Anatomy. A new method of

grasping and committing to memory the most difficult points

required of the student. By W. Darling, M.D., F.R.C.S. Eng.,

Professor of Anatomy in the University of New York. Price Is.

Anatomy. Aids to Anatomy. By GeorgeBrown, M.E.C.S., Gold
Medallist, Charing Cross Hosp. Price Is. 6d. cloth, Is. sewn.

Anatomy. Text-Book of Naked-Eye Anatomy. With 113 Steel

Plates, designed under the direction of Professor Masse. Text by
Jas. Cantlie, M.B., CM. (Honours), F.E.C.S., Charing Cross
Hospital. Third edition. Plain, 25s., coloured, 50s., half calf.

Anatomy. The Essentials of Anatomy. A Text-book for Students
and a book of easy reference to the Practitioner. By W.
Darling, M.D., F.E.O.S., and A. L. Eanney, M.D. 12s. 6d.

Anatomy. The Pocket Gray, or Anatomist's Vade-Mecum. Com-
piled from the works of Gray, Ellis, Holden, and Leonard.
By E. COTTERELL, L.E.C.P., M.E.C.S. Enlarged edition, 3s. 6d.

"A marvellous amount of information condensed into a remarkably small space."

—

Med, Press.

Anatomy. The Pocket Anatomist. By H. Leonard, M.D.
Enlarged Edition, illustrated. Price 3s. 6d.

Anatomy. Schematic Anatomy ; or Diagrams, Tables and Notes
treating of the Association and Systematic arrangement of

Structural Details of Human Anatomy. By William P.

Mears, M.B., Professor and Examiner in Anatomy at the
University of Durham. Profusely illustrated. Price 7s. 6d,

Anatomy. Anatomy of the Child. With 14 coloured plates and
33 woodcuts. By Johnson Symington, M.D., F.E.S.E.,

F.R.C.S.E., Lecturer on Anatomy, Edinburgh. Price 42s.

Anatomy of the Inguinal and Femoral Regions in Relation
to Hernia. By E. Licdwich, Lecturer on Anatomy in the
Lcdwich School of Medicine, Dublin. Price 3s.
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Anatomy. Human Anatomy and Physiology, illustrated by a

series of Movable Atlasses of the Human Body, showing the

relative positions of the several parts, by means of Superposed

Coloured Pkites, from the designs of Prof. G. J. WiTKOWSKi,

M.D. Each part complete in itself.

Part I.—Neck and Trunk. With Text Descriptive and Ex-

planatory of the physiology and functions of the several parts.

By Egbert Hunter Semple, M.D., F.RO.P. Lond. Price 7s, Gd.

The same enlarged to Life Size. Price £2 2s.

Part II.—Throat and Tongue, showing the Mechanism of

Voice, Speech, and Taste. Text by Lennox Browne, F.R.C.S.

Ed. Price 7s. 6d.

Part III.—The Female Organs of Generation and Reproduc-

tion. Text by James Palfrey, M.D., M.R.C.P. Lond., late

Senior Obstetric Physician, London Hospital. Price 7s. 6d.

Part IV.—The Eye and the Apparatus of Vision. Text by

Henry Power, F.E.C.S., Senior Ophthalmic Surgeon to St.

Bartholomew's Hospital. Price 7s. 6d.

Part V.—The Ear and Teeth. The Mechanism of Hearing,

and of Mastication. Text of the Ear by Lennox Browne,

r.R.C.S.E. The Teeth by H. Sewill, M.E.C.S. Price 7s. 6d.

Part VI.—The Brain and Skull. (Cerebrum, Cerebellum,

and Medulla Oblongata.) Text by T. Stretch Dowse, M.D.,

F.E.C.P. Ed. Price 7s. 6d.

Part VII.—The Male Organs of Generation. Text by D.

Campbell Black, M.D., Physician to the Glasgow Eoyal

Infirmary. Price 7s. 6d.

Part VIII.—The Skeleton and its Articulations, showing the

Bones and Ligaments of the Human Body and Limbs. Text

by A. T. Norton, F.E.C.S. Price 7s. 6d.

Part IX.— The Hand; its Bones, Muscles and Attachments.

Text by Jas. Cantlie, M.B., F.E.C.S. Price 7s. 6d.

Part X.—The Foot; its Bones, Muscles and Attachments.

Text by Stanley Boyd, M.B., B.S. Lond., F.E.C.S., Assistant

. Surgeon, Charing Cross Hospital. Price 7s. 6d.

Part XL—Progress of Gestation. A Synopsis of Practical

Obstetrics. Text by E. Milne Murray, F.R.C.P. Edin., M.B.

Edin. Price 7s. 6d.

The Set of Eleven Parts, complete in cloth-covered Box, with lock and key, £4: net.

* * No such simple, reliable, and oomprelieusive method of learning the

several parts, positions, and functions of the body has hitherto been attempted;

the entire Series being unique, will be most valuable to the Teacher, the

Student, and to all who wish to become acquainted with the anatomy and

physiology of the human economy.
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Apoplexy. On Stertor, Apoplexy, and the Management of the

Apoplectic State. By Robert L. Bowles, M.D., F.RC.P.

Lond., Consulting Physician to the Victoria Hospital, and to

the St Andrew's Convalescent Hospital, Folkestone. With 13

Illustrations. Price 4s. 6d,

"The information Is both practical and useful, and based on extensive clinical and experi-

mental investigation. The priuciplts advocated by tlie author desei-ve to be more widely

knovfn and acted on than thoy are at present."

—

Brilish Medical Journal.

" The author has produced a book which la at present the only authority on the subiect."—

Medical Press.

Apoplexy. Diagnosis and Treatment of Apoplexy. By T. Stretch

Dowse, M.D., F.R.C.P.E., formerly Medical Superintendent,

Central London Sick Asylum. Price Is.

Army Hygiene. Lessons in Military Hygiene and Surgery. By
Surgeon-General GORDON, M.D., C.B., Hon. Physician to H.M.
the Queen. Illustrated. Price 10s. 6d.

Artistic Anatomy. Anatomy of the External Forms of Man, for

the use of Artists, Sculptors, etc. By Dr. J. Fau. Used at the

Government School of Art, South Kensington. Twenty-nine

plates. Folio. New edition. 30s. coloured, 15s. plain.

Artistic Anatomy. Elementary Anatomical Studies of the Bones

and Muscles, for Students and Schools, from the drawings of

J. Flaxman, E.A. Lately used as a Text-book in the Art

Schools at South Kensington. 20 plates, with Text, price 2s.

Artistic Anatomy. The Student's Manual of Artistic Anatomy.

With 25 etched plates of the bones and surface muscles of

the human figure. By W. J. Muckley. Used at the Govern-

ment School, South Kensington. Second edition. Price 5s. 6d.

Artistic Anatomy, Elementary Artistic Anatomy of the Human
Body. From the French of Dr. Fau. With English Text.

_
Used

at the Government School of Art, South Kensington. Price 5s.

Artistic Anatomy. Description of the Bones and Muscles that

influence the External Form of Man. With 43 plates. By
John C. L. Sparkes, Principal of the National Art Training

School, South Kensington. Adopted as a text-book at the

Government Art Schools. Price 7s. 6d.

Artistic Drawing". Second Grade Perspective (Theory and Prac-

tice), containing 21 block illustrations, 20 plates, and many
examination exercises. Used at the Government Science and
Art Schools. By H. J. Dennis, Art Master, Lambeth School of

Art, Dulwich College, etc. Price 2s. 6d.
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Artistic Drawing. Third Grade Perspective, for the use of Art
Students. By H. J. Dennis. Used at the Science and Art
Schools. In two parts, 7s. 6d. each. Part 1, Angular and Oblique
Perspective. Part 2, Shadows and Eeflections

;
or, half-bound

leather in one vol., price 15s.

Artistic Drawing-. The Prototype of Man, giving the natural laws
of Human proportion in both sexes. A manual for artists and
professors of drawing. By Chas. Rochet, of Paris. Price Is.

Artists' Colours. Their Preparation, Uses, etc. (See Colours.)

Artistic Drawing. A Manual of the Proportions of the Human
Body for Artists. By Bertram C. A. Windle, M.A., M.D.,
D.Sc, Queen's Professor of Anatomy in the Mason's College,
Professor of Anatomy to the Royal College of Artists, and
Lecturer in the Municipal School of Birmingham. [In the Press.

Asthma. On Bronchial Asthma—its Causes, Pathology and Treat-
ment. Lettsomian Lectures. By J. 0. Thorowgood, M.D.,
F.R.C.P. London, Senior Physician to the City of London
Hospital for Diseases of the Chest. Third edition. Price 3s.

Astronomy. The Stars and the Earth
;

or, Thoughts on Time
Space, and Eternity. With Notes by E. A. Proctor, B.A.,
Fourteenth thousand. Price Is.

Ataxia. Nervous Affections associated with the Initial or Curative
Stage of Locomotor Ataxy. By T. Stretch Dowse, M.D.,
ERCRE. Second Edition. Price 2s.

Aural Diseases. (See Ear.)

Bacteriology. Researches in Micro-Organisras, including recent
Experimentsin the Destruction of Microbes in Infectious Diseases,
etc. By A. B, Griffiths, Ph.D., F.C.S., F.R.S.E. With 62
Illustrations. Price 6s.

"An enormous amount of material the author has taken great trouble to collect a large
number of the references bearing on the points he mentions."—iajicet.
" The work . . . may be recommended to those who wish to have in a convenient form

a very large number of facts and references relating to bacteria."—£ri(!s/i Medical Journal.

Bacteriology. The Germ Theories of Infectious Diseases. By
John Drysdale, M.D., F.R.M.S., President of the Liverpool
Microscopical Society. Price Is.

Bacteriology A Parasitic or Germ Theory of Disease: the
Skin, Eye, and other affections. By Jabez Hogg, M.R.C.S.,
Consulting Surgeon to the Royal Westminster Ophthalmic
Hospital. Second edition, price 2s. 6d.

Bacteriology. Guide to the Demonstration of Bacteria in theTissues.
By Dr. H. KuHNE, of Wiesbaden. Translated and Edited by
Vincent Dormer Harris, M.D. Lond., F.R.C.P., Demonstrator
of Physiology at St. Bartholomew's Hospital. Price 2s. Cd.
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Bacteriology. Microbes in Fermentation, Putrefaction, and

Disease. By Charles Cameron, M.D., LL.D. M.P. Price Is.

Professor Tyudall, F.R.S., writes :
" Matthew Arnold himself eould not find fault with its

lucidity, while as regards knowledge and grasp of the subject 1 have rarely mot its equal.

Bandaging. A Manual for Self-instruction. By C. H. Leonard,

M. A., M.D., Professor of Diseases of Women in the State College,

Michigan. With 139 illustrations. Price 3s. 6d.

Bladder. On Diseases of the Bladder, Prostate Gland, and Urethra.

By F. J. Gant, F.R.C.S., Senior Surgeon to the Eoyal Free

Hospital. Fifth Edition. Price 12s. 6d.

Botany. A Dictionary of British Plants and Flowers ;
their names,

pronunciation, origin, etc. By H. P. Fitzgerald. Price 2s. 6d.

Botany. Aids to Botany. Outlines of the Elementary Facts, includ-

ing a Description of some of the most important Natural Orders.

By 0. E. Ariiand Semple, B.A., M.B. Cantab., M.E.C.P.
.

Lond. Price 2s. 6d. cloth ; 2s. paper wrapper.

Botany. The Student's Botany. Encyclopasdic Glossary. By E.

MacDowel Cosgrave, M.D., Lecturer on Botany, Carmichael

College. Price 2s. 6d.

Brain. The Building of a Brain. By E. H. Clarke, M.D. (author

of " Sex in Education "). Price 5s.

" Carefully and elegantly written, and full of sound physiology
.
"—Xoitcee.

Brain. On Irritable Brain in Children. By W. H. Day M.D.,

M.E.C.P. Lond., Physician to the Samaritan Hospital for Women

and Children. Price Is. 6d.

Brain. The Physiological and Chemical Constitution of the Brain,

based throughout on original researches. By J. L. W. Thudi-

CHUM, M.D., F.RC.P. Lond. Price 10s. 6d.

Brain. Syphilis of the Brain and Spinal Cord, showing the part

which this agent jdays in the production of Paralysis, Epilepsy,

Insanity, Headache, Neuralgia, Hysteria, and other Mental

and Nervous Derangements. By T. Stretch Dowse, M.D.,

F.R.C.P. Ed. Second edition, illustrated. Price 5s.

Brain. On Brain and Nerve Exhaustion (Neurasthenia), and on

the Exhaustions of Influenza. By the same author. Price 2s. 6d.

Bronchitis. Chronic Bronchitis : its Forms and Treatment. By J.

Milner Fothergill, M.D. Ed., M.RC.P. Lond. Second

Edition. Price 4s. 6d.

" It bri-stles with valuable hints for treatment."—J3n7i.»A Medical Joitrnal.

" The pages teem with suggestions of ya\uo."~Philadelphia Medical Times.
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Burmah. Our Trip to Burmah, with Notes on the Ethnology
Geography, Botany, Habits and Customs of that Country by
Surgeon-General Gordon, C.B., M.D., Physician to the Queen
illustrated with numerous Photographs, Maps, Coloured Plates
and Sketches in gold by native Artists. Price 21s

'

nnl^"/''^ ''T".
this book impressed with its many beauties, its amusini? sketches andanecdotes, and its useful and instructive information,"- 7V,c Times.

^ SKOtcnee and

Cancer and its Complications. The Local Origin of Cancer from
the Various Parts of the Body, Preventive and Curative Treat-
ment, etc. By C. E.Jennings, F.R.C.S. Eng., M.S., M.B. 3s. 6d.

Cancer of the Mouth, Tongue and (Esophagns. By F. Bowre-
MAN Jessett, E.R.C.S. Eng., Surgeon to the Cancer Hospital.

Case Books. A Pocket Case-book for Practitioners and Students.
With diagrams, charts, and suggestions for note-taking By
Alex. Theodore Brand, M.D., CM. Bound in limp leather
cover. Price 4s. Loose sheets per doz. Is., 50 3s. 6d. 100 6s.

Case Taking. Cardiac Outlines for Clinical Clerks and Practitioners;
and First Principles in the Physical Examination of the Heart
for the Beginner. By W. Ewart, M.D., F.E.C.P. Lond.,
Physician to St. George's Hospital, London. With fifty illus-
trations.

_
Intended as a Pocket Companion at the Bedside.

The outlines are designed to illustrate the methods and the
results of the physical examination of the heart in health and
in disease, and to assist the student in recording his clinical
observations.

*^* A supply of thoracic and cardiac outlines (4J by 3| inches), on
gummed paper, will be included in each copy. Price 5s. 6d.

Case Taking-. Symptoms and Physical Signs, a formulary for
medical note-taking, with examples. By the same author. Pricels.

Case Books. Student's Case-book. For recording cases as seen,
with full instructions for methodizing clinical study. By George
Brown, M.E.C.S., Gold Medalhst, Charing Cross Hospital.
Fourth thousand, cloth. Price Is. net.

Case-book. Suggestions for a plan of taking notes in medical cases.
By Geo. F. Duefey, M.D. Dublin. Price 6d.

Chemistry. Aids to Chemistry. By C. E. Armand Semple. B.A.
M.B. Cantab., M.E.C.P. Lond.

Part L—Inorganic. The Non-metallic Elements. Price 2s. 6d.,
cloth ; 2s. paper wrapper.

Part II.—Inorganic. The Metals. Price 2s. 6d. cloth ; 2s. paper.
Part III.—Organic. Cloth, 2s. 6d.

;
paper, 2s.

Part IV.—Tablets of Chemical Analysis. Price Is. 6d. and Is.
P'"<;P-Y'"ff f""" M;itrioulation at the London Uuivcrsity, and other Examinations,

will find it simply invaluable. "-SJ«rf«i(s'Join-«a<.
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Chemistry. A Manual of Chemistry ; a complete guide to Lectures

and Laboratory work for beginners in Chemistry, and a text-

book for students in Medicine and Pharmacy. By W. SiMON,

Ph.D., M.D., Professor of Chemistry. Sixteen woodcuts and

coloured plates representing 56 Chemical reactions. Price 15s.

Chemistry. Plant Analysis, Quantitative and Qualitative. By G.

Dragenuorff, Professor of Chemistry and Pliarmacy in the

University of Dorpat. Translated by Hy. G. Greenish, A.I.C.

Price 7s. 6d.

Chemistry. The Principles of Theoretical Chemistry, with special

reference to the Constitution of Chemical Compounds. By Ira

Remsen, M.D., Ph.D., Professor of Chemistry in the John
Hopkins University. Fourth Edition. [In the Press.

Chemistry. The Student's Hand-book, with Tables and Chemical

Calculations. By H. Leicester Greville, F.I.C, F.C.S.

Second Edition. Price 6s.

Chemistry. Chemical Notes for Pharmaceutical Students. By
A. Rivers Willson. Second Edition. Price 3s. 6d.

"Of exceeding value to students going up for examination."—Pharmaceutical Journal.

Chemistry. A Short Manual of Analytical Chemistry for Labora-

tory Use. By John Muter, Ph.D., M.A., F.C.S. Second

Edition. [In the Press.

Children. The Diseases of Children : their History, Causes and

Treatment. By C. E. Armand Semple, B.A., M.B. Cantab.,

M.R.C.P. Lond., Physician to the North-Eastern Hospital for

Children. Price 6s.

Children. Confidential Chats with Mothers on the healthy rearing

of Children. By Mrs. BowDiCH. Price 2s.

Children. On Tetany in Young Children. By J. Abercrombie,

M.D., M.R.C.P. Lond. Price 2s.

China. Reports of the Medical Officers of the Chinese Imperial

Maritime Customs Service, from 1871 to 1882, with the History

of Medicine in China. Compiled by Surgeon General Gordon,
M.D., C.B., Physician to Her Majesty the Queen. Price 21s.

Cholera: How to Prevent and Resist it. By Professor von Petten-

KOFER and T. Whiteside Hime, A.B., M.B. Second edition.

Illustrated. Price 3s. 6d.

Cholera. The Cholera Microbe and How to Meet It. Read at

the Congress of the British Medical Association. By Charles
Cameron, M.D., LL.D., M.P. Price Is.
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Climatology. Ventnor and the UnderclifiF. By J. M. Williamson,
M.D., M.B. Ed., Hon. Surgeon to the National Hospital for Con-
sumption. Second edition, price Is.

Climatology. The Demography of South Australia. By Thos.
BoRTHWiCK, M.D. Ed., Medical Officer of Health for South
Australian District. With three plates. Price 2s. 6d. 1891.

Climatology. The Book of Climates in all Lands. A Handbook
for Travellers, Invalids, and others in search of Health and
Kecreation. By D. H. Cullimore, M.D, M.R.C.P. Lond.,
Surgeon in H.M. Indian Army (retired). AVith a chapter on
the Climate of Africa as it affects Europeans by Surgeon Parke,
D.C.L. Second edition, cloth limp. Price 4s. 6d.

" A very useful book."

—

The Graphic.
"There is much which entitles it to a large circulation."— Westminster Beview.
" A work of supreme interest to the traveller in search of health."

—

Freeman's Journal.

Coca. The Coca of Peru, its Remedial Principles, and Healing
Powers. By J. L. W. Thudichum, M.D., E.KC.P. Price Is.

Colours. A Hand-book for Painters and Art Students, on the use
of Colours, Vehicles, etc. By W. J. Mucklby. Price 3s. 6d.

Consumption. Consumption as a Contagious Disease ; the Merits
of the Air of Mountains and Plains. By D. H. CULLIMORE,
M.D., M.R.C.P. Lond., formerly H.M. Indian Army. Price 5s.

Consumption. Consumption and its Treatment by the Hypophos-
phites. By JoHN C. Thorowgood, M.D., F.R.C.P. Lond.,
Physician to the City of London Hospital for Diseases of the
Chest, Victoria Park. Third edition, price 2s. 6d.

Consumption. A Re-investigation of its Causes. By C. W. De
Lacy Evans, M.R.C.S. Eng. Price 2s. 6d.

Consumption. How to Prevent and Treat Consumption. By G.
Rutland Howat, B.A. Lond. Price 2s. 6d.

Consumption. An Essay on Consumption : Its True Nature and
Successful Treatment. By Godwin W. TniMS, M.D. Lond.
Second edition, revised and enlarged, price 10s. 6d.

Consumption. Tuberculosis from a Sanitary and Pathological
Point of View. By G. FLEMING, C.B., F.R.C.V.S., President of
the Royal College of Veterinary Surgeons. Price Is.

Consumption. The Pathology of Tuberculosis (Pulmonary Tuber-
culosis and Tubercular Phthisis). A course of Past Graduate
Lectures delivered at Queen's Hospital, Birmingham, 1891. By
Geo. F. Crooke, M.D., Physician and Pathologist to Queen's
Hospital, and Lecturer on Pathology in Queen's College.

Price 2s. 6d.
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Deafness. (See Ear.)

Deaf-mutism. On the Education of Deaf-mutes by Lip-Eeading

and Articulation. By Professor Hartmann. Translated by

Dr. Patterson Cassells. Price 7s. 6d.

"The instruction of deaf-mutes is here rendered easy."

—

Atheneeum.

"We can lioneatly recommend it to anyone seeking for knowledge."

—

The Lanctt.

Deformities. The Nature and Treatment of Deformities of the

Human Body. By Lambert H. Ormsby, M.B. Dub., Surgeon

to the Meath Hospital and Dublin Infirmary. Price 5s.

Dental Surgery. A Manual of Dental Surgery : Including Special

Anatomy and Pathology. For Students and Practitioners.

By Henry Sewill, M.R.C.S., L.D.S. Eng. Third edition,

with upwards of 200 illustrations, chiefly original, price 10s. 6d.

Dental. Dental Caries and the Prevention of Dental Caries. By
Henry Sewill, M.R.C.S. and L.D.S. Eng. Second edition.

Price 2s. 6d.

Dental. Aids to Dental Surgery. By ARTHUR S. UNDERWOOD,
M.R.O.S., L.D.S. Eng. Price 2s. 6d. cloth; 2s. paper.

Dental. Aids to Dental Histology. By the same Author. Illus-

trated. Price 2s. 6d. cloth ; 2s. paper wrapper. 1892.

Dental. Journal of the British Dental Association. Monthly,

price 6d.

Dental. Manual for the Dental Laboratory. A Practical Guide

to its Management, Economy, and Methods of Manipulation.

By Charles Hunter, Author of " A Treatise on Mechanical

Dentistry." Price 5s.

Dermatology. (See Skin.)

Dermoids. A Course of Lectures delivered at the Royal College of

Surgeons, England, 1889, on "Evolution in Pathology." By
J. Bland Sutton, F.R.C.S., Hunterian Professor, Royal College

of Surgeons. Price 3s., profusely illustrated.

"We commend the study of this book to all interested in the elucidation of pathological

problems."

—

The Lancet.

Diagnosis. The Physiological Factor in Diagnosis. By J. MiLNER
Fothergill, M.D., M.R.C.P. Lond. Second edition. Price

7s. 6d.

" An exceedingly clever and well-written book, put together In a very plain, practical, and
taking way."

—

Edinburgh Medical Journal.
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Diagnosis, Aids to. Three Parts. Price Is. and Is. 6d. each.

Part I.—Seineiological. By J. Milner Pothergill, M.D.
Part II.—Physical. By J. C. Thorowgood, M.D., F.KC.P.
Part III.—What to Ask the Patient. By J, Milner

FOTHERGILL, M.D.
" A mine of valuable information."

—

Edinburgh Medical Journal.

New edition. Containing the three parts. Edited by Dr.

Thorowgood. In one volume. Price 3s. 6d. cloth.

Diphtheria. Diphtheria, its Causes, Pathology, Diagnosis, and
Treatment. By E. Hunter Semple, M.D., F.R.C.P. Lond.
Second edition, price 2s. 6d.

Diseases. The Classification and Nomenclature of Diseases. By A.
Rabagliati, M.A., M.D., Senior Surgeon Bradford Infirmary,

Surgeon to the Children's Hospital. Price 2s. 6d.

Domestic Medicine. Handbook of Popular Medicine for family

instruction, colonists and others out of reach of medical aid.

.

By Gr. H. Napheys, A.M., M.D. With movable plate and
100 illustrations. Price 7s. 6d.

Diet. How to Prolong Life. Showing the Diet and Agents best

adapted for a lengthened prolongation of existence. By C. W.
De Lacy Evans, M.E.C.S. Second edition. Price 5s.

(See also Food.)

Diseases of Women. (See Gynsecology.)

Dyspepsia. (See Indigestion.)

Ear. Diseases of the Ear. By George P. Field, M.RC.S., Aural
Surgeon to St. Mary's Hospital, and Lecturer on Aural Surgery.

Fourth edition, rewritten and brought up to date. \_In the Press.

Ear. On Unrecognised Lesions of the Labyrinth. Being the

Cavendish Lecture for 1890. By Alex Ogston, M.D., CM.,
Eegius Professor of Surgery in the University of Aberdeen.

Illustrated. Price Is.

Ear. On Vascular Deafness. By Egbert J. Cooper, M.D.,
Trinity College, Dublin. Price 3s. 6d.

Ear. Otorrhcea
;

or, Discharge from the Ears : Causes and Treat-

ment. By W. Douglas Hemming, F.E.C.S. Ed. Price Is.

Ear. Subjective Noises in the Head and Ears. Their Etiology,

Diagnosis and Treatment. By H. Macnaughton Jones, M.D.,

F.E.C.S. I. and K, Fellow of the Medical, Obstetrical, Gyneco-
logical and Ophthalmological Societies of London. Profusely

illustrated, price is. 6d.
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Ear. The Hygiene of the Ear. By Cavaliere Vincenzo Cozzo-

LINO, Professor in the Eoyal University of Naples, and Director

of the Hospital Clinic for Diseases of the Ear, Nose, and Throat.

Translated from the fifth Italian edition by James Erskine,

M.A., M.B. [In the Press.

Ear. Practitioner's Hand Book of Diseases of the Ear and Naso-

pharynx. By Dr. H. Macnaughton Jones and Mr. W.E. H.

Stewart, F.R.C.S.E. Fourth edition, with plates and numer-

ous woodcuts. Price 10s. 6d.

Ear. The Anatomical and Histological Dissection of the Human
Ear, in its Normal and Diseased Conditions. By Professor

POLITZER of Vienna. Translated at the author's request by

George Stone, F.R.C.P. Ed. Profusely illustrated. Price

10s. 6d.

Electricity. A Manual of Practical Medical Electricity. By Dawson
Turner, B.A., M.D., F.E.C.P. Ed., M.E.C.P. Lond.

\In the Press.

In this work an endeavour has been made to place before the student and practitioner

a trustworthy modern account of and guide in the practice ot medical and surgical elec-

trioity, in a manner as free as possible from unnecessary theory and technicality.

It is hoped that the practitioner, with this book at his elbow, will be enabled not only to

select the apparatus beat suited for his purpose, but also to understand, manage and
apply it in a rational, as opposed to a purely mechanical or empirical, manner.

The work has been divided into two parts : the first treats of electro-physics, and
includes an account of static, galvanic and Faradlc electricity, the secondary cell, and the

current from a dynamo. The second part of electro-diagnosis, electro-surgery and electro-

therapeutics. The book does not presuppose previous electrical studies.

Electricity. Electricity in General Practice. By "W. Bolton
TOMSON, M.D. Price 2s. 6d.

Etiquette. A few Rules of Medical Etiquette. By a L.R.C.P.

Lond. Price Is.

Examinations. Aids to Examinations. ByW.D. Hemming.F.R.C.S.
Ed., and H. Aubrey Husband,M.B., F.E.C.S. Being Q lestions

and Answers on Materia Medica, Medicine, Midwifery, Pathology,

and Forensic Medicine. Price Is. 6d. cloth. Is. paper.

Examinations. A Guide to the Examinations of the conjoint Board
in England and for the Fellowship of the College of Surgeons,

with Examination Papers. By F. J. Gant, F.R.C.S. Sixth

edition, revised and enlarged. Price 5s. net.

Examinations. A Guide to the Examinations of the Apothecaries'

Society of London with Questions, Tables on Materia Medica, etc.

By W. E. Dawson, L.S.A. Second edition. Price 2s. 6d.

"May be studied with great advantage by a student, shortly before presenting blmseU for
examination."

—

British Medical Journal.
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Examinations. Examination Questions on the Medical Sciences,
including the Army, Navy and University Examinations.
Selected and arranged by James Greig Leask, M.B. Abdn.
Second edition. Price 2s. 6d.

"Dr. Leask's questions are particularly suitable for pure examination study. Studente
should test themselves therehy."—British Medical Journal.

Examination Cards : Questions and Answers. By A. T. ScHO-
FiELD, M.D. Pathology, 2 sets, 9d. each, net. Minor Surgery,
Bandaging, etc., 9d., net.

Eye. Aids to Ophthalmic Medicine and Surgery. By J. Hutchin-
son, jun., F.R.C.S., Ophthalmic Surgeon to the Great Northern
Hospital. Cloth, 2s. 6d.

;
paper, 2s.

Eye. Ophthalmic Notes. A Pocket Guide to the Nature and Treat-
ment of Common Affections of the Eye. By A. Vernon Ford,
M.R.C.S. Eng., L.K.Q.C.P. Ire. Price 2s. 6d.

Eye. The Detection of Colour Blindness, from a practical point of
view. By F. W. Edridge-Green, M.D., F.G.S., Author of
"Memory," etc., etc. Price Is.

Eye. The Cure of Cataract and other Eye Affections. By Jabez
Hogg, M.R.C.S., Consulting Surgeon to the Royal Westminster
Oijhthalmic Hospital. Third edition. Price 2s. 6d.

Eye. On Impairment or Loss of Vision from Spinal Concussion or
Shock. By the same Author. Price Is. 6d.

Eye. The Functions of Vision and its Anomalies. By Dr. Giraud
Teulon. Translated by Lloyd Owen, F.R.C.S.I., Surgeon to
the Midland Eye Hospital, Ophthalmic Surgeon to the Hospital
for Sick Children, Birmingham. Price 5s.

Eye. Movable Atlas of the Eye and the Mechanism of Vision.
By Prof. G. J. Witkowski. Price 7s. 6d. (See Anatomy.)

(Thefolloxving four works have been translated for the National Societyfor the
Prevention and Cicre of Blindness.)

Mind your Eyes. By F. Sarcey. Price 2s. 6d.

The Causes and Prevention of Blindness. By Professor
FUCHS, University of Liege. Price 7s. 6d.

How to Preserve the Sight. By Dr. Magn^:. Price 6d.

On Spectacles, their History and Uses. By Prof. Horner.
Price 6d.

Fasting and Feeding-, Psychologically considered. By L. S.

Forbes Winslow, M.B. Cantab., D.C.L. Oxon. Price 2s.

Fever. On the Endemic Hsematuria of Hot Climates, caused by
the presence of Bilharzia Hsematuria. By F. H. H. GuiLLEMARD,
M.A., M.D., F.R.G.S. Price 2s.
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Fever. Text-Book of the Eruptive and Continued Fevers. By John
WiLLiAAi Moore, B.A., M.D., M. Ch. Univ. Dub., F.R.C.P.I.,
Joint Professor of Practice of Medicine in the Scliools of Sur-
gery of the Eoyal College of Surgeons in Ireland, Physician to
the Meath Hospital, Dublin, Consulting Physician to Cork
Street Fever Hospital, Dublin, ex-Scholar and Diplomate in

State Medicine of Trinity College, Dublin. Price 15s.

Fever Charts. Daily Clinical Fever Charts, to record the progress
of a case of continued or eruptive fever. By F. Magee
Finny, M.D. Price 5s.

Food. Aids to the Analysis of Food and Drugs. By H. Aubrey
Husband, M.B., F.R.C.S., Lecturer on Public Health in the
Edinburgh Medical School. Price Is. 6d. cloth ; Is. paper.

Food. The Healthy Manufacture of Bread. By B. W. Richardson,
M.D., F.R.S. Price 6d. paper cover; cloth, Is., with Vignette.

Foot. Movable Atlas of the Foot; its Bones, Muscles, etc. By
Prof. WiTKOWSKI. Price 7s. 6d. (See Anatomy.)

Forensic Medicine. The Maybrick Case. A Treatise by A. M.
Macdougall, B.A., LL.D. Price 10s. 6d.

Forensic Medicine. The Student's Handbook of Forensic Medicine
and Public Health. By H. Aubrey Husband, M.B., F.R.C.S.E.
Sixth edition. Price 10s. 6d.

Forensic Medicine. Aids to Forensic Medicine and Toxicology.
By W. Douglas Hemming, F.R.C.S.E., and H. Aubrey
Husband, M.B., F.E.C.S.E. Fifth thousand. Price 2s. 6d.

cloth, 2s. paper.

Geology. Field Geology, with a Section on Palaeontology. By
W. Hy. Penning, F.G.S., of H.M. Geological Survey, and
A. J. Jukes-Browne, B.A., F.G.S. With woodcuts and
coloured map. Second edition, revised and enlarged. Price
7s. 6d.

" others have taught us the principles of the science, but Mr. Penning, as an accomplished
field-geologist, introduces us to the practice."

—

The Academy.

Geology. Engineering Geology. By the same Author. Illustrated

with coloured maps and woodcuts. Price 3s. 6d.
" A full and lucid description of suryeying and mapping, the diagnosing of the various

minerals met with, the value of sites, rocks, etc."

—

Popular Science Review.

Geometry. Aids to Analytical Geometry. I. The Straight Line
and Circle. By A. Le Sueur, B. A. Cantab. Second edition, 2s.

II. The Conic Sections, with solutions of questions set at
the London University and other Examinations by George
Heppel, M.A. Cantab. Price 28,
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Gout. A Treatise on Gout. By Austin Meldon, M.K.Q,C.P.
F.R.C.S.I., Senior Surgeon Jervis Street Hospital, Consulting
Physician Dublin General Infirmary. Tenth edition. Price 2s. 6d.

Gout. The Nature and Treatment of Gout. By Professor Ebstein
of Gottingen University. Translated by J. E. Burton, L.R.C.P.
Lond. Price 3s. 6d.

Gymnastics. The Prevention and Cure of Many Chronic Diseases
by Movements. By M. EoTH, M.D., F.E.C.S. Eng. With
90 engravings, price 5s.

Paralysis in Infancy,!Childhood, and Youth, and on the Prevention
and Treatment of Paralytic Deformities. Same Author. 3s. 6d.

The Prevention and Eational Treatment of Lateral Spine Curvature.
(Gold Medal of the International Health Exhibition, 1884.)
200 engravings. Price 5s.

Gynaecology. Brandt's Treatment of Uterine Disease and Prolapsus
by the Movement Cure. Edited and translated by Dr. Eoth.
Price 5s.

Gynaecology. The Diseases of Women and their Treatment.
By H. Macnaughton Jones, M.D., F.E.C.S.I., F.E.C.S.E.,

Examiner in Midwifery, Eoyal College of Surgeons, Ireland.

Fifth edition. Illustrated, price 10s. 6d.
" A storehouse of information."

—

The Lancet.
"The work of a mature and experienced authority."

—

British Medical Journal.
" Of exceptional merit drawn from a field of wide personsd experience."

—

Medical Prest.

Gynaecology. Aids to Gynaecology. By Alfred S. Gubb,
M.D. Paris, M.E.C.S., L.E.C.P., D.P.H., Obstetric Assistant and
Gold Medallist Westminster Hospital. Second edition. Cloth,

2s. 6d., and 2s. sewn.

Hair. The Hair : its Growth, Care, Diseases, and Treatment. By
C. H. Leonard, M.A., M.D. Illustrated, price 7s. 6d.

Hair. A Synopsis of Diseases of the Skin and Hair. By E. Glasgow-
Patteson, M.B., Surgeon to St. Vincent's Hospital. Price Is.

Hand. Movable Atlas of the Hand ; its Bones, Muscles and Attach-
ments. By Prof. WiTKOWSKl. Price 7s. 6d. (See Anatomy.)

Hay Fever : its Causes, Treatment, and Effective Prevention ; Ex-
perimental Eesearches. By Chas. Harrison Blackley, M.D.
Second edition, revised and enlarged. Price 10s. 6d.

Heart. On Insufficiency of Aortic Valves in connection with Sudden
Death. By John Cockle, A.M., M.D., F.E.C.P., Physician to

the Eoyal Free Hospital. Second edition. Price 2s. 6d.

Heart. Contributions to Cardiac Pathology. By the same Author.
Price 2s. 6d.
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Heart. An Essay on Fatty Heart. By Henry Kennedy, A.B.,

M.B. Physician to the Whitworth Hospitals. Price 3s. 6d.

Heredity and Disease. From Generation to Generation. By

Douglas Lithgow, LL.D., M.RC.P., Lond. Price 4s. 6d.

Hernia and Intestinal Obstruction. By J. Roche, M.D. 6d.

Histology. Introduction to Practical Histology. By George

Thin, M.D. Price 5s.

Histology. Methods of Preparing Brain, Spinal Cord, and Nerves

for Microscopical Examination. By Edwin Goodall, M.D.

Loncl_ [In the Press.

History of the Royal College of Surgeons in Ireland. By
Sir 0. A. Cameron. Price 10s. 6d.

Hydrophobia. Inoculation for Rabies and Hydrophobia. A Study

of the Literature of the subject. By Surgeon-General C. A.

Gordon, C.B. Price 2s. 6d.

Hydrophobia. Comments on the Reports of the Committee on

M. Pasteur's Treatment. By Surgeon-General C. A. Gordon,

M.D., C.B. Price 2s. 6d.

Hydropathy, or the Practical Use of Cold Water. By E. Marlett
BoDDY, F.R.C.S., F.S.S., L.R.C.P. Price Is.

Hydropathy. Notes of Visits to Contrex^ville and Royat-les-

Bains. By F. R. Cruise, M.D. Price 6d.

Hydropathy. Vichy and its Therapeutical Resources. ByPROSSER

James, M.D., M.R.C.P. Lond., Lecturer on Materia Medica and

Therapeutics at the London Hospital. Price 2s. 6d.

Hygiene. Lessons in Military Hygiene and Surgery, from the

Franco-Prussian War. Prepared on behalf of Her Majesty's

Government. By Surgeon-General Gordon, M.D., C.B., Hon.

Physician to the Queen. Illustrated, price 10s. 6d.

Hygiene. A Manual of Sanitation
;

or, First Help in Sickness and

when Wounded. Alphabetically arranged. By the same Author.

Cloth, 2s. 6d. ;
sewn, Is.

" A most useful and practical manual, and should be placed in the hands of officers and

men alike."— TAe Qrapkic.

Hygiene. The Elements of School Hygiene for the Use of

Teachers and Schools. By W. E. RoTH, B.A. Price 3s. 6d.

Hygiene. Theatre Hygiene, a study in construction, safety and

healthy arrangement. By W. E. RoTH, B.A. Oxon. Price Is. 6d.

Hygiene. Healthy Homes. By Stanley Haynbs, M.D., M.R.C.S.

F.R.G.S. Price Is.

Hygiene. Notes on Nuisances, Drains, and Dwellings. By W. H.

Penning, F.G.S. Second Edition. Price 6d.



24 Baillike, Tindall, and Cox's Books.

Hygiene. Short Lectures on Sanitary Subjects. By Richard J
Halton, L.K.Q.C.P., L.R.C.P. Ed., L.R.C.S.I., etc. Price 5s.'

Hygiene. A Manual of Naval Hygiene, with Instructions and
Hints on the Preservation of Health and the Prevention of
Disease on board Ship. By Joseph Wilson, M.D. Second
edition. 10s. 6d.

Hygiene. The Sanitation of Public Institutions. The Howard
Prize Essay. By R. D. R. Sweeting, M.R.C.S., Medical
Superintendent of the Western Fever Hospital. Price 3s. 6d.

Hypnotism. Psycho-Therapeutics. Treatment by Hypnotism and
Suggestion. By J. Lloyd Tuckey, M.D. Third Edition,
enlarged. Price 6s.

Indigestion : a Manual of the Diagnosis and Modern Treatment of
the Different Varieties of Dyspepsia. By George Herschell,
M.D. Lond. Crown 8vo., 202 pp., price 3s. 6d.

Inflammation. The State of the Blood and the Bloodvessels in
Inflammation. By T. Wharton Jones, F.R.C.S., F.R.S.,
Emeritus Professor of Ophthalmic Medicine and Surgery in
University College, London. Price 2s. 6d.

"The work is that of a man of genius of the highest order."—Dr. Richardson, P.R S., in
Asclepiad.

" A thoughtful study founded on the ripe experience of an author entitled to the highest
reBpect."—Medical Press.

International Medical Congress. The Commemorative Portrait-
Picture of the International Medical Congress, 1881. De-
signed and executed by Mr. Barraud

;
nearly 700 Likenesses

of Members, representing Medicine and Surgery in every part of
the world

;
special sittings accorded for every Portrait.

The Picture is Printed by the Neio Permanent Carbon Process in two Sizes:

EXTRA SIZE, 47 x 30, Mounted, but Unframed £7 10s. Prajied - £10 Os.

POPULAR SIZE, 29 x 20, Mounted, but Unframed £3 3s. Framed - £4 10s.

Intestinal Surgery. (See Abdominal Surgery.)

Insanity. (See Lunacy.)

Kidneys. Vaso-Renal Change versus Bright's Disease. By" J.

MiLNER Fothergill, M.D. Ed. Price 7s. 6d.

Kidneys. Bright's Disease of the Kidneys. By Professor J. M.
Charcot. Translated by H. B. Millard, M.D., A.M. Re-
vised by the Author, with coloured plates, price 7s. 6d.

Lunacy. Handbook for the Instruction of Attendants on the
Insane.

^

Prepared by a Committee of the Medico-Psychological
Association. With Appendix containing Lists of Asylums and
Licensed Houses. Second edition. [I71 Preparation.
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Materia Medica. A Dictionary of Materia Medica and Thera-

peutics. A R4sum6 of the Action and Doses of all Officinal and
Non-officinal Drugs now in Common Use. ByC. Henri Leonard,
M.A, M.D., and Thos. Christy, F.L.S., F.C.S. Price 6s. 1892.

This volume has been in preparation for the past tour years. The drugs of as late intro-

duction as 1891 are to be found in its pages. The authors claim to have incorporated every-

thing of merit, whether officinal or non-ofScinal, that could be found either in standard works
or from many manufacturers' catalogues. The scheme embraces the Pronunciation, Genitive

ease-ending. Common Name, Dose, and Metric Dose. Then the Synonyms, English, French,

and German. If a Plant the Part Used, Habitat, Natural Order, and Description of Plant
and Flowers, with its Alkaloids, if any. // a Mineral, its Chemical Symbol, Atomic Weight,

looks, taste, and how found, and its peculiarities. Then the Action and Uses of the Drug,

its Antagonists, Incompatibles, Synergists and Antidotes. Then follow its Oificinal and Non-
officinal preparatious, with their Medium and Maximum Doses. Altogether it will be found
a handy volume for either the Physician, Student, or Druggist, and wUl be frequently

appealed to if in one's possession.

"Will, we are sure, fulfil a long-felt want."

—

British and Colonial Druggist.
" WeU up to date. . . . Contains an index of great value."— CAeniisi and Dru^jrist.

Materia Medica. Comprising the Drugs contained in the Schedule

issued by the Conjoint Board of the Eoyal College of Physicians

and Surgeons. Arranged by MAURICE Williams, Principal of

the City School of Chemistry and Pharmacy. Price 3s. 6d.

Materia Medica. Table of Doses. By J. H. Allan, F.C.S.

Price 6d., cloth.

Materia Medica. A Key to Organic Materia Medica. By John
Muter, Ph.D., M.A., F.C.S., President of the Society of Public

Analysts. Third edition. Price 12s. 6d.

Materia Medica. Aids to Materia Medica and Therapeutics. By
C. E. Armand Semple.

Part I.—The Non-metallic and Metallic Elements, Alcoholic and

Ethereal Preparations, etc. Cloth, 2s. 6d.
;
paper, 2s.

Part 11.—The Vegetable and Animal Substances. 2s. 6d., 2s.

Part III.—Classification of Remedies. Cloth, Is. 6d.
;
paper. Is.

Part IV.—New Remedies of the British Pharmacopoeia. Cloth,

2s. 6d.
;
paper, 2s.

Part V.—Tablets of Materia Medica. Price, cloth, Is. 6d.; paper. Is.

Materia Medica and Pharmacy. A Text-Book for Medical

and Pharmaceutical Students preparing for Examination. By
W. Handsel Griffiths, Ph.D., F.C.S., F.R.C.P. Ed. Third

edition. Edited by A. S. Gubb, M.D. Paris, L.R.C.P. Lond.,

M.R.C.S., D.P.H., Gold Medallist, Prizeman in Materia Medica,

Westminster Hospital. Price 7s. 6d.

" A book of great value . . . a standard text-book."—£'dtn. i/ed. /ottrnct?.

" One of the ablest, if not the best, work on the subject in our language."—J/ed. Prtts.

Materia Medica. Notes on Inorganic Materia Medica, and its

Chemistry. By J. S. Sharman. Second edition. Price Is. 6d.
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Materia Medica. Notes on Materia Medica and Therapeutics.
Mineral Drugs, Part I. By J. S. McArdle. Price Is.

Medical Charities. Tlie Keform of Our Voluntary Medical
Charities. By Robert Eeid Eentoul, M.D. Price 5s.

Medical Education. Medical Education and Organization. The
Hunterian Oration for 1880. By Walter Rivington, B.A.,
M.B., F.R.C.S., Surgeon to the London Hospital. Price Is.

Medical Etiquette. A Few Rules of Medical Etiquette. By a
L.E.C.P. Lond. Price Is.

Medical Jurisprudence. (See Forensic Medicine.)

Medical Laws. Medical Law for Medical Men : their Legal
Relations popularly explained. By Professor Meymott Tidy,
M.B., F.C.S., Barrister-at-Law, and Percy Clarke, LL.B.,
Solicitor. Leather, gilt edges, price 4s.

Medical Laws. The Laws Relating to Medical Men. By James
Greenwood, Barrister-at-Law. Price 5s.

" Admirably suited as a guide to the busy practitioner, who frequently runs great j-isks of
becoming involved in legal penalties, in consequence of an imperfect knowledge of the law."—Glasgow MedicalJournal.

Medical Profession. A Guide to the Medical Profession in all

its branches, including the Public Services. By C. R. B.
Keetley, F.R.C.S. Second edition, revised and enlarged.
Price 3s. 6d.

Medical Profession. Medical Men and Manners of the Nineteenth
Century. By a Physician. Third Thousand. Price 3s.

"At times scathing, at others amusing, the author is never dull, and writes as one who
knows the many blots on our system, and honestly tries to remedy them."—Medical Press.

Medicine. Aids to Medicine. By C. E. Armand Sesiple, B.A.'
M.B. Cantab., M.R.C.P. Lond.

Part I.—General Diseases. Price 2s. 6d. and 2s.

Part II.—The Urine, Kidneys, Stomach, Peritoneum, Throat, and
(Esophagus. Third Thousand. Price 2s. 6d. and 2s.

Part III.—Diseases of the Brain, Nervous System, and Spinal
Cord. Third Thousand. Price 2s. 6d. and 2s.

Part IV.—Fevers, Skin Diseases. Price 2s. 6d. and 2s.

Medicine. A Chronology of Medicine from the Earliest Times.
By J. Morgan Richards. Price 10s. 6d.

Medicine. Student's Handbook of the Practice of Medicine. By
H. Aubrey Husband, M.B., CM., B.Sc. Fourth edition,

revised and enlarged. Illustrated. Price 7s. 6d.

Medico-Military Services. Our Services under the Crown. A
Historical Sketch of the Army Medical Staff. By Surgeon-Major
A. Gore, M.D., Sanitary Officer on the Staff. Price 6s.
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Memory. Its Logical Relations and Cultivation. By F. W.
Edridge-Green, M.D., F.G.S., Author of "Colour Blindness."

Second edition. Price 6s.

Meteorology. The Moon and the Weather: the Probability of

Lunar Influence Eeconsidered. ShoM'ing how storms and

depressions may be predicted. By Walter J. Browne (St.

Petersburg). Second edition. Price 3s.

Microbes. (See Bacteriology.)

Microscopical Science. The International Journal of Microscopy

and Natural Science. Edited for the Postal Microscopical

Society by Alfred Allen. Quarterly, with Plates. Price Is. 6d.

Midwifery. (See Obstetrics.)

Mind. The Training of the Mind for the Study of Medicine. A
Lecture delivered at St. George's Hospital. By Robert Brude-
NELL Carter, F.R.C.S., Surgeon to the Hospital. Price Is.

" A remarkable address."

—

The Lancet.
" No one can read it without learning and profiting much."

—

Students' Journal.

Mineral Waters. The Mineral Waters of Europe. A complete

Analytical Guide to all the Bottled Waters, and their Medicinal

and Therapeutic Values. By Professor Tichborne, LL.D.,

F.C.S., President of the Pharmaceutical Society of Ireland,

and M. Prosser James, M.R.C.P. Lond., Lecturer on
Therapeutics, London Hospital. Price 3s. 6d.

" Such a book as thia is simply invaluable."

—

The World.

Morals. A Physician's Sermon to Young Men. By William
Pratt, M. A., M.D., etc. Eighth thousand. Price Is. cloth.

" The delicate topic is handled wisely, judiciously, and religiously, as well as very plainly."
— The Guardian.

Morals. Revelations of Quacks and Quackery. With Facts and

Cases in Illustration of their Nefarious Practices. By "De-
tector." Thirtieth thousand. Price 2s.

Morphia. On the cure of the Morphia Habit. By Oscar Jennings,
M.D. Paris, F.R.C.S. Eng. Price 2s. 6d.

Nervous Diseases. Functional Nervous Diseases, their Causes

and Treatment. By Geo. T. Stevens, M.D., Ph.D. With
plates. Price 12s.

Nervous Diseases. Clinical Notes on Nerve Disorders in Surgical

I'ractice. By Geo. Wherry, M.A., M.S. Cantab., F.R.C.S.

Price 2s.

Nervous Diseases. (See also Brain.)

Nerve Supply. Atlas of Cutaneous Nerve Suppl.y. By Jacob
Heiberg, M.D., and W. W. Wagstaffe, F.R.C.S. Containing

10 plates in colours. Price 4s. 6d.
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Neuralgia. The Surgical Treatment of Neuralgia of tlie Fifth
Nerve

; being the Lettsomian Lectures for 1892. By Wm
Rose, M.B., B.S. Lond., F.RC.S.," Joint Professor of Surgerym King's College, London, and Surgeon to King's College
Hospital. Illustrated. Price 3s. 6d.

Nose. (See Throat and Nose.)

Nursing-. Questions and Answers on Nursing, for St. John's
Ambulance Associations, Nursinglnstitutes, and Nurses generally.
By John W. Martin, M.D., Author of "Ambulance Work."
Fourth thousand. Price Is. 6d. net.

Nursing. How to Feed an Infant. With an Appendix on theCommon
Ailments of Infancy, with their Hygienic and Curative Treat-
ment. By Benson Baker, M.D. Price Is. 6d.

Nursing. How to bring up Children by Hand. By J. Foster
Paljier, L.R.C.P. Price 6d,

Nursing. Practical Guide for the Young Mother. From the
French of Dr. Brochard, Director- General of Nurseries and
Creches, with Notes and Hints by a London Physician. Price 23.

Obstetrics. Aids to Obstetrics. By Samuel Nall, M.B. Cantab.,
M.R.C.P. Lond., First Class Honours Nat. Sci. Cambridge,
late Resident Obstetric Assistant, St. Bartholomew's Hospital.
Twelfth thousand. Price 2s. 6d. cloth, 2s. paper wrapper.

Obstetrics. Hints for Midwives on Pregnancy and Labour.
Abstracts of a Series of Lectures by H. J\'Iacnaughton Jones,
M.D., M.C.H., F.RC.S. Price Is.

Obstetrics. The Diagnosis and Treatment of Extra-uterine
Pregnancy. By John Strahan, M.D., M.Ch. (The Jenks
Triennial Prize Essay awarded by the College of Phj^sicians,

1889.) Price 4s. 6d.

Obstetrics. Hints for the Use of Midwives preparatory to their

Examinations. By R. J. M. CoFFiN, F.R.C.P. Ed. Second
Edition, enlarged. Price 2s.

Odontology. (See Dental.)

Old Age. The Diseases of Sedentary and Advanced Life. By
J. MiLNER Fothergill, M.D., M.R.C.P. Lond. Price 7s. Gd.

Ophthalmology. (See Eye.)
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Osteology. Osteology for Students, with Atlas of Plates. By

Arthur Trehern Norton,|F.R.C.S., Surgeon to, and Lecturer

on Surgery at, St. Mary's Hospital. Atlas and Text in one

volume, 7s. 6d. ; in two volumes, 8s. 6d.

"The handiest and most complete handbook on Osteology."— IVit Lancet.

Osteology- Atlas of the Skeleton and its Articulations, showing

the Bones and Ligaments of the Human Body and Limbs. By

Professor Witkowski. Price 7s. 6d. (See Anatomy.)

Overwork. Overwork and Premature Mental Decay : its Treatment.

By C. H. F. RoUTH, M.D., M.R.C.P. Lond. Fourth edition.

Price 2s. 6d.

Pathology. Handbook of Medical Pathology. By H. G. Sutton,

M.B., F.R.C.P. Lond., late Physician to, and Lecturer on

Pathology at, the London Hospital. Price 5s.

" Such a work is to be accepted with gratitude for the thoughts it contains, and the facts

on which they are based."

—

The Lancet.

Pathology. Aids to General Pathology. By Gilbert A. Banna-

TYNE, M.D. Cloth, price Is. 6d.; sewn, Is.

Pathology. Aids to Special Patholog3^ By the same Author

Cloth, price 2s. 6d.
;
sewn, 2s.

Pathology of Tuberculosis. (See Consumption.)

Pathology. Handbook of Surgical Pathology. Edited by W. J.

Walsham, M.B., F.R.C.S., and D'Arcy Power, M.B. Oxon.,

F.R.C.S. Second edition. Price 9s.

" An embodiment of the most modem pathological teaching."—TAe Lancet.

Pathology. Examination Cards. Arranged as questions and

answers for self-examination. By A. T. Schofield, M.D.,

M.R.C.S. Complete in two sets of cards, price 9d. net per set.

Mr. Jonathan Hutchinson, F.R.C.S., writes :
" It is an invaluable means of self-tuition."

Peritonitis. Localised Peritonitis : its Etiology, Diagnosis, and

Treatment. By John Wallace, M.D., Professor of Midwifery

in the Victoria University. Llustrated. Price Is.

Pharmacopoeia. A Vest-Pocket Epitome of the British Pharma-

copoeia. By Russell Coombe, M.A., F.R.C.S. Cloth, price Is.

Pharmacopoeia. The Pocket Pharmacopoeia. A Pr6cis of the British

Pharmacopoeia, including the Therapeutical Action of the Drugs,

their Natural Orders and Active Principles. By C. Armand
Semple, M.D., M.R.C.P. Second edition, with the Appendix

of 1890. Price 3s. 6d.
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Pharmacopoeia. Notes on the Pharmacopoeial Preparations for
Pharmaceutical Students. By Handsel Griffiths ; revised by
A. S. GUBB, M.D. Paris, L.R.C.P., M.RC.S., D.P.H. Price 3s. 6d.

Pharmacy. Latin Grammar of Pharmacy, for the use of Students,
with an Essay on Latin Prescriptions. By Joseph Ince,
A.K.C.L., formerly Examiner and Member of Council, Phar-
maceutical Society. Fifth edition. Price 5s.

Pharmacy. Aids to Pharmacy. By C. E. Armand Semple,M.B.
Cantab., M.RC.P. Lond. Cloth, price 2s. 6d.

;
paper, 2s.

Phimosis. Its Causes, Symptoms, and Treatment ; with a descrip-
tion of the ancient rite of circumcision. By L. H. Ormsby,
M.D., F.K.C.S.I, Lecturer on Clinical and Operative Surgery
at, and Surgeon to, the Children's Hospital, Dublin. Price Is.

Physics. A Manual of Physics. Being an Introduction to the
Study of Physical Science designed for University Students.
By _W. Peddie, D.Sc, F.E.S.E., Lecturer on Physics in the
University of Edinburgh. {University Series of Manuals.)
Price 7s. 6d.

" Altogether worthy of praise. ... Wo have no hesitation in giving it high commenda-
tion. . . . We wish it all success, feeling well satisfied that it meets a decided want."—
Nature.

Physiological Chemistry. Aids to Physiological Chemistry. By
J. L. Thudichum, M.D., FRCP. Lond., St. Thomas's
Hospital. Cloth, price 2s. 6d. Wrapper, 2s.

Physiological Factor in Diagnosis. By J. Milner Fothergill,
M.D., M.R.C.P. Lond., Physician to the City of London
Hospital for Diseases of the Chest. Second edition. Price 7s. 6d.

Physiological Laboratory. Manual for the Physiological Labora-
tory. By Vincent D. Harris, M.D., F.R.C.P., Examiner in
Physiology, the Royal College of Physicians of London, and
D'Aroy Power, M.B. Oxon., Curator of Museum, St. Bartholo-
mew's Hospital. Fifth edition. Price 7s. 6d.

" This manual is already well and favourably known, and the new edition contains
many valuable additions."

—

Lancet.

Physiology.
_
A Manual of Physiolog3^ By G. N. Stewart, M.A.,

D.So. University of Cambridge. {University Series of Manuals.)

[In the Press.

Physiology. The Physiologist in the Household. By J. Milner
Fothergill, M.D., M.RC.P. Part L—Adolescence. Price Is.

Physiology. Aids to Physiology. By B. Thompson Lowne,
F.R.C.S., Arris and Gale Lecturer, and Examiner in Physiology,
Royal College of Surgeons of England. Fourth thousand,
illustrated. In two parts, 2s. eacli, or in one vol., cloth, is. 6d.

"As 'aids ' and not substii,utcs, they will prove of real value to Btndonts."—Medical Press,
" Certainly ono of tho host of the now popular ' Aid Series." "

—

Stvdeiits' Journal.
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Plant Analysis. (See Chemistry.)

Polypus in the Nose and other Affections of the Nasal Cavity;

tlieir successful treatment. By J. L. W. Thudichum, M.D.,

F.R.C.P. Lond. Sixth edition. Price is.

Population. Ou the Evils, Moral and Physical, likely to follow,

if practices, intended to act as checks to population, be not

strongly discouraged and condemned. By C. H. F. Route, M.D.,

F.R.C.P. Second thousand. Price Is.

Posology. Posological Tables : a Classified Chart, showing at a

glance the Dose of every Officinal Substance and Preparation.

By Handsel Griffiths, Ph.D., L.R.C.P. Fifth edition,

revised by Peter W. Squire, F.L.S., F.C.S. Price Is. ; oi

mounted on linen, rollers, and varnished, 3s. 6d.

Pregnancy. (See Obstetrics.)

Prescriptions. The Student's Pocket Prescriber. By H. Aubrey
Husband, M.B., F.R.C.S.E. Price Is. cloth.

Psychological Medicine in John Hunter's Time and the Progress

it has made. By Fletcher Beach, M.B., F.R.C.P. Price Is.

Psycho-Therapeutics. (See Hypnotism.)

Public Health. Aids to Sanitary Science, for the Use of Candidates

for Public Health Qualifications. ByF. J. Allan, M.D., Dipl.

Public Health, Camb., Assistant Professor of Hygiene, College

of State Medicine. 236 pp., price 4s. 6d. cloth.

" A reaUy admirable synopsis of what it is most necessary for a candidate to know."—

Glasgow Medical Journal. •

, , j.. n n- u „ht,
" The information contained is correct, well expressed and well arranged. —Public Health.

" The work has been weU done. . . . WiU be found a serviceable and reliable .aid. —
Edinburgh Medical Journal.

Public Health. The Practical Guide to the Public Health Acts

and Correlated Acts for Officers of Health and Inspectors of

Nuisances. By Thos. Whiteside Hime, B.A., M.B. Second

edition, enlarged. ^^e Press.

PubUc Health. Aids to Public Health. By J. L. Thudichum,

M.D., F.R.C.P. Lond. Price Is. 6d. cloth ; Is. paper wrapper.

Public Health. Guide to Sanitary Science Examinations. By

Herbert Jones, D.P.H. Cantab. Price 2s. 6d.

Pulse. How to feel the Pulse and what to Feel in it. Practical

Hints for Beginners. By William Ewart, M.D., F.R.C.P.

Lond., Physician to St. George's Hospital. With a glossary and

twelve illustrations. Price 3s. 6d.

Pulse. The Sphygmograph : its History and use as an aid to

Diagnosis. By R. E. Dudgeon, M.D. Price 2s. Gd.
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Rabies. (See Hydrophobia.)

Rheumatism. Its Treatment by Electric Massage, etc in con-
nection with the Wiesbaden Thermal Waters. By Carl
MoRDHORST, M.D. Kiel. Price Is.

Rupture of the Perineum. Its Causes, Prevention and Treatment
By Michael Joseph Molony, M.E.C.P., L.R.C.S. Price 2s.
cloth. Is. 6d. paper.

Salt. History of Salt, with Observations on its Medicinal and
-Dietetic Properties. By Evan Marlett Boddy. FR.CS
F.S.S., L.R.C.P. Price 2s. 6d.

Sea-Sickness. Sea-Sickness, Cause, Prevention and Cure. Voyag-
ing for Health, with an Appendix on Ship-Surgeons. By
Thomas Button, M.D. Second edition, price Is. 6d.

Sewage. The Sewage Question: Reports upon the Principal
Sewage Farms and Works of the Kingdom, with Notes and
Chemical Analyses. By the late Dr. Letheby. Price 4s. 6d.

Skin Diseases of Infancy and Early Life. By C. M. Camp-
bell, M.D., CM. Edin. Price 5s.

Skin. A Synopsis of Diseases of the Skin and Hair By R
Glasgow Patteson, M.B., Surgeon to St. Vincent's Hospital'.
Price Is.

Skin. Dermic Memoranda : An Introduction to the Study of Skin
Disease, with Special Reference to the Exanthemata. By
William Gemmel, M.B., Resident Medical Officer, Glasgow
Fever Hospital. Price 3s. net.

Skin. Scabies : its Causation, Diagnosis, and Treatment By
Arthur Harries, M.D. Price 6d.

Skin. Lupus. A Pathological and Clinical Investigation. By
Arthur Harries, M.D., and C. M. Campbell, M.D. Price Is.

Skin. Some Diseases of the Skin produced by Derangements
of the Nervous System. By T. Stretch Dowse, M.D

.

F.R.C.P.E. Price 2s.

Stomach. The Surgical Diseases and Injuries of the Stomach and
Intestines. By F. Bowreman Jessett, F.R.C.S., Surgeon to
the Cancer Hospital. Numerous engravings. Price 7s. 6d.

Stricture. Stricture of the Urethra : its Diagnosis and Treatment
By E. DiSTiN Maddiok, F.R.C.S. Edin., late Surgeon R.N. 4s.
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Surgery. The Science and Practice of Surgery, a Complete Text-

book. By F. J. Gant, F.R.C.S., Senior Surgeon Royal Free

Hospital. Third edition, with nearly 1,100 engravings. 2 vols.,

price 36s.

"Tho entire woi-k has been i-evisod to present the modern aspects of Surgery."

—

Lancet.
" Does credit to the author's thorough surgical knowledge." - BriiUlt Medical Journal.

Surgery. The Student's Surgery : a Multum in Parvo. By F. J.

Gant, F.R.C.S. 850 pp.,' illustrated. Price lOs. 6d.

" It weU fulfils tho object for which it is written."—ianccJ.
" From the student's point of view it is a necessity. "— iJ?-iiis7i Medical Journal.

Surgery. The Rules of Aseptic and Antiseptic Surgery, for the

use of Students and General Practitioners, with 248 engravings

and 3 chromo-lithographic plates. By A. G. Gerster, M.D.,

Professor of Surgery at the New York Polyclinic. Price 15s.

Surgery. Operative Surgery on the Cadaver. By Jasper J.

Garmany, A.m., M.D., F.R.C.S. Price 8s. 6d.

Surgery. Aids to Surgery. By George Brown, M.R.C.S,

2 parts, price Is. 6d. cloth, and Is. sewn, each ; or in 1 vol., 2s. 6d.

Surgery. The Text-book of Operative Surgery. With 88 beauti-

fully engraved steel plates, after Bernard and Huette. Text

by Arthur Trehern Norton, F.R.C.S., Surgeon to, and

Lecturer on Surgery at, St. Mary's Hospital. , Second edition,

half calf, plain, 25s.
;
hand-coloured, 50s.

" Of the highest merit as a guide to operative surgery."

—

Students' Journal.

Surgery. Annals of Surgery. A monthly Review of Surgical

Science and Practice, published simultaneously in America

and London. Edited by L. S. Pilcher, M.D., and Frederick
Treves, F.R.C.S. Eng. Price 2s., or 21s. per annum post free.

Surgery. The Anatomy of Surgery. By JoHN McLachlan, M.B.,

M.K.C.S. With 74 illustrations. Two vols., price 18s.

Surgery. The Surgery of the Knee-Joint, and the Responsibility

])laced on tho Physician and General Practitioner by the

Modern Process of Surgery. By C. B. Keetley, F.R.C.S.,

Senior Surgeon to the West London Hospital, and Surgeon to

its Orthopaedic Department. Cloth, price Is. 6d.

Surgery, Minor— and Bandaging. Questions and Answers for

Self-examination. By A. T. SciiOEiELD, M.D. Price 9d. net.

Surgical Pathology. Handbook of Surgical Pathology. By
W. J. Walsham, M.B., F.R.C.S., and D'Arcy Power, M.B.,

F.R.C.S. Second edition. Price 9s.

"An embodiment of the most modern pathological teaching."

—

The Lancet.

Surgical Anatomy. (See Surgery.)
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Surgical Treatment. Notes on Surgical Treatment and Minor
Operations Designed especially for House Surgeons and
Students By T F. Hopgood, L.R.C.P., M.R.C.S. Surgeon to
the buuderland Infirmary. Price 2s. 6d.

Syphilis. Tables for the Diagnosis and treatment of Syphilis Bv
J. K. Barton, M.D.,r.R.C.S.I. Third edition. Price ls.6d.net

Syphilis. The Nature and Treatment of Syphilis, and the other so-
called Contagious Diseases. By C. R. Drysdale, M.D MR C P-
Lond., F.R.C.S. Eng. Fifth edition. Price 5s.

Temperature Charts for Recording the Range of Temperature
Pulse, Respiration, History, Progress, and Treatment of Cases'
By E. W. Moore, M.D., M.R.C.P. Price Id. each, 9d. per
dozen

;
or mounted, similar to a blotting-pad, 50, 3s. 6d.; 100, 7s.

Theories of Life. The Protoplasmic Theory of Life Bv John
Drysdale,M.D., F.R.M.S. Price 5s.

Theories of Life. How to Prolong Life. Showing the Diet and
Agents best adapted for a lengthened prolongation of existence
By C. W. De Lacy Evans, M.R.C.S. Second edition. Price 5s.

"A good account of the changes which occur with the advance of age."—Lancet.

Therapeutics. Modern Therapeutics, Medical and Surgical in-
cluding the Diseases of Women and Children By Geo' H
Napheys, A.M., M.D. Ninth edition. Revised and eular-ed
by Drs. Allen Smith and Aubrey Davis. Vol I —Medical

Therapeutics. The Therapeutics of the Respiratory Passao-.'S. By
Prosser James, M.D., Lecturer on Materia Medica and Thera-
peutics at the London Hospital. Price 10s. 6d.

" Dr. Prosser James has produced a scholarly treatlse."-iVew York SledicaX Record.

Therapeutics. Aids to Rational Therapeutics, for the guidance of
Practitioners and Senior Students. By J. Milner Fothergill
M.D. Second edition. Price 2s. 6d. cloth; 2s. paper wrapper.

'

Throat. Movable Atlas of the Throat, and the Mechanism of Voice
Speech and Taste. By Prof Witkowski. (See Anatomy.)

'

Throat. Diseases of the Throat and Nose. A Practical Guide to
Diagnosis and Treatment. With 220 typical illustrations in
chromo lithography and numerous wood engravings. By Lennox
Browne, F.R.C.S. Edin., Senior Surgeon to the Central London
Throat and Ear Hospital. Fourth edition. [In tJie Press.

" One of the complotest treatises on diseases of the throat in any language."—Jnfaa

" The best text-book in the English langmgo."—Edinburgh Medical Joui-nal,
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Throat. Affections of the Throat and Larynx. By Arthur
Trehern Norton, F.E.C.S., Snrgeon to St. Mary's Hospital.

Second edition, illustrated. Price 6 s.

"Short, simple, and thoroughly practical nstruction."

—

Medical Press.

Throat. Laryngoscopy and Rhinoscopy : in the Diagnosis and
Treatment of Diseases of the Throat and Nose. With hand-
coloured plates and woodcuts. By Prosser James, M.D.,
M.E.C.P. Fifth edition. Price 6s. 6d.

Throat. Tonsillitis in Adolescents. By C. Haig-Brown, M.D.
CM., Medical Officer to the Charterhouse. Price 3s.

Transfusion. On Transfusion of Blood and Saline Fluids. By
C. Egerton Jennings, F.R.C.S. Third edition, with Preface
by Sir Spencer Wells, Bart. Price 4s. 6d.

Tuberculosis. (See Consumption.)

Urinary Diseases. Diseases of the Bladder, Prostate Gland, and
Urethra. By F. J. Gant, F.R.C.S., Senior Surgeon to the Royal
Free Hospital. Fifth edition, enlarged. Price 12s. 6d.

"The work throughout bears evidence of having heen written by a thoroughly practical
and experienced surgeon."— inriee/.

Urine. The Urine in Health and Disease, its Chemical Exami-
nation, etc. By H. Aubrey Husband, M.B., B.Sc, F.R.C.S.
Second edition. Price Is. net.

Urine. The Urine ; a Guide to its Practical Examination. By
J. Tyson, M.D., Professor of Morbid Anatomy in the University,
and President of the Pathological Society of Philadelphia.
Fifth edition, with numerous illustrations. Price 7s. 6d.

"We think it the most practically useful guide we have on the subject."

—

Medical Record,

Vichy. Vichy and its Therapeutical Resources. By Prosser James,
M.D., M.R.C.P. Lond., Lecturer on Materia Medica and
Therapeutics at the London Hospital. Price 2s. 6d.

Voice. The Philosophy of Voice. Showing the right and wrong
Action of the Breath and Vocal Cords in Speech and Song.
By Charles Lunn. Sixth edition. Price 3s.

Voice. Artistic Voice in Speech and Song. Dedicated to Mr. Sims
Reeves and Mr. Santley. By the same Author. Is.

Voice. The Voice Musically and Medically Considered. By C.
Armand Semple, M.B. Cantab., M.R.C.P. Lond., Physician
to the Royal Society of Musicians. Part L Musical, price Is.

;

Part n.. Medical, price 2s. ; or in one vol., cloth, 3s. 6d.

Whooping-Cough. Its Pathology and Treatment. Fothergillian
Prize Plssay. By Tnos. M. Dolan, M.D., F.R.C.S.E. Price 3s.6d.

Zoology and Comparative Anatomy, Aids to. By Major
Greknwood, M.D., Honours, Price 2s. 6d., and 2s.
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THE STUDENTS' AIDS SERIES.
Specially designed to assist Students in committing to memory and

grouping'the subjects upon which they are to be examined.

Aids to Analysis of Food and Drugs. By H. Aubrey
Husband, M.B., F.R.C.S. Price Is. 6d. cloth ; Is. paper.

Aids to Anatomy. By George Brown, M.R.C.S., Gold Medal-
list, Charing Cross Hospital. Price Is. 6d. cloth; Is. paper

Aids to Botany. By C. E. Armand Semple, B.A., M.B. Cantab.,

M.R.C.P. Lond.,'late Senior Examiner in Arts at Apothecaries'

Hall. Third thousand. Price 2s. 6d. cloth ; 2s. paper wrapper.

Aids to Chemistry. By the same Author.

Part I.—Inorganic: Non-Metallic Substances. 2s. 6d. and 2s.

Part II.—Inorganic: The Metals. 2s. 6d. cloth; 2s. paper.

Part III.—Organic. Price, cloth 2s. 6d.; paper 2s.

Part IV.—Tablets of Chemical Analysis. Is. 6d., Is.

Aids to Practical Chemistry. Especially arranged for the

Analysis of Substances containing a Single Base and Acid

Radicle. By T. HURD Gordon. Price 2s. 6d. cloth; 2s. paper.

Aids to Dental Surgery. By Arthur S. Underwood, M.B.,

M.R.C.S., Lecturer on Dental Surgery at the Dental Hospital

of London. Price 2s. 6d. cloth
;
paper wrapper 2s.

Aids to Dental Histology. By the same Author. Illustrated,

Price 2s. 6d. cloth; 2s. paper wrapper. 1892.

Aids to Diagnosis. Part I.—Semeiological. By J. Milner Fother-

GILL, M.D., M.R.C.P. Lond. Price Is. 6d. cloth ; Is. paper.

Part IL—Physical. By J. C. Thorowgood, M.D., F.R.C.P.

Lond. Price Is. 6d. cloth ; Is. paper wrapper.

Part III.—What to Ask the Patient. By J. Milner
FOTHERGILL, M.D., M.R.C.P. Lond. Price Is. 6d. cloth; Is.

paper. The three in one vol., 3s. 6d.
" A mine of valuable information."

—

Edinburgh Medical Journal.

Aids to Examinations. Being Questions and Answers on Materia

Medica, Medicine, Midwifery, Pathology, etc. By W. DoUGLAS
Hemming, F.R.C.S., and H. Aubrey Husband, M.B., F.R.C.S.

Third thousand. Price Is. 6d. cloth ; and Is. paper.

Aids to Forensic Medicine and Toxicology. By W. D. Hem-
ming, F.R.C.S.E., and H. Aubrey Husband, M.B., F.R.C.S.E,

Third thousand. Price 2s, 6d. and 2s,
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Aids to Gynaecology. By Alfred Gubb, M.D. Paris, M.R.C.S.,
L.R.C.P., D.P.H., Obstetric Assistant and Gold Medallist, West-
minster Hospital. Cloth, price 2s. 6d.

;
sewn, 2s.

Aids to Materia Medica and Therapeutics. By 0. E. Armand
Semple, B.A., M.B. Cantab., M.R.C.P. Lond.

Part I.—The Non-Metallic and Metallic Elements, Alcoholic

and Ethereal Preparations. 2s. 6d. cloth ; and 2s. paper.

Part II.—Vegetable and Animal Substances, 2s. 6d. and 2s.

Part III.—Classification of Remedies, Is. 6d. and Is.

Part IV.—New Remedies. 2s. 6d. and 2s.

Part V.—Tablets of Materia Medica. Price Is. 6d. and Is.

Aids to Medicine. By the same Author.
Part I.—General Diseases. Lungs, Heart, and Liver. Price

2s. 6d. and 2s.

Part II.—The Urine, Kidneys, etc. 2s. 6d. and 2s.

Part III.—The Brain and Nervous System. 2s. 6d. and 2s.

Part IV.— The Fevers, Skin Diseases, etc. Price 2s. 6d. and 2s.

Aids to Obstetrics. By Samuel Nall, B.A., M.B. Cantab.,

M.R.C.P. Lond., late House Physician and Resident Obstetric

Assistant, St. Bartholomew's Hospital. Twelfth thousand. Price

2s. 6d. and 2s.

Aids to Ophthalmic Medicine and Surgery. By Jonathan
Hutchinson, jun., F.R.C.S. Cloth, 2s. 6d.

;
sewn, 2s.

Aids to General Pathology. By Gilbert A. Bannatyne, M.D.
Cloth, Is. 6d.; sewn, Is.

Aids to Special Pathology. By the same Author. Cloth, 2s. 6d.;

sewn, 2s.

Aids to Pharmacy. By C. E. Armand Semple, B.A.,M.B. Cantab.,

M.R.C.P. London. Cloth, price 2s. 6d.
;
paper wrapper, 2s.

Aids to Physiology. By B. Thompson Lowne, F.R.C.S., Ex-
aminer in Physiology, Royal College of Surgeons. Fourth thou-

sand. In two parts, price 2s. each ; or in one vol., cloth, 4s. 6d.
" Certainly one of the best of the now popular Aids Series."

—

Students' Journal.

Aids to Practical Physiology. By J. Brindley James, M.R.C.S.
Price Is. 6d. cloth ; Is. paper.

Aids to Physiological Chemistry. By J. L. Thudichum, M.D.,
F.R.C.P. Lond., formerly Lecturer on Physiological Chemistr}'',

St. Thomas's Hospital. Price 2s. 6d. and 2s.

Aids to Psychological Medicine. By L. S. Forbes Winslow,
M,B., D.C.L. Oxon. Price Is. 6d. and Is.
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Aids to Public Health. By J. L. Thudichum, M.D., F.R.C.P.

Lond. Price Is. 6d. cloth, Is. paper.

Aids to Sanitary Science for the Use of Candidates for Public

Health Qualifications. By V. J. Allan, M.D., Assistant

Professor of Hygiene, Coll. State Medicine. 236 pp. Price,

cloth, 4s. 6d.; or in two parts, sewn, 2s. each.

Aids to Surgery. In two parts. By George Brown, M.R.C.S.

Price Is. 6d. cloth, and Is. paper, each ; or in one vol., cloth, 2s. 6d.

Aids to Rational Therapeutics. By J. Milner Fothergill,

M.D., M.R.C.P. Lond. Price 2s. 6d. and 2s.

Replies to Questions in Therapeutics. By Brindley James,

M.R.C.S. Price Is. 6d. cloth, Is. paper wrappers.

Aids to Zoology. By Major Greenwood, M.D. Honours in

Zoology, University of London. Price 2s. 6d. and 2s.

Aids to Analytical Geometry.

The Straight Line and Circle. By A. Le Sueur, B.A.

Cantab. Second edition. Price 2s.

The Conic Sections, with solutions of questions set at the

London and other University Examinations. By George
Heppel, M.A., St. John's College, Cambridge, Member of

London Mathematical Society. Price 2s.
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WORKS
ON

VETERINARY MEDICINE AND SURGERY.

Amateur. Horses: their Rational Treatment and the Causes of

their Premature Decay. By Aiviateur. Price 5s.

An Abridgment of the above. By the same Author. Price Is.

Banham. Tables of Veterinary Posology and Therapeutics. With

Weights, Measures, etc. By Professor George A. Banham,

P.R.C.V.S. Price 2s. 6d.

Beacock. Prize Essay on the Breeding, Rearing, and Fatteiiing of

Cattle and Sheep, and proper treatment of Cows at time of

Calving. By Joseph Beacock. Price 3d.

Burke The Tropical Diseases of the Horse. By Captain R. W.
Burke, M.R.C.V.S., A.V.D. Third edition. [In the Press.

Burness—Mavor. The Specific Action of Drugs, an Index to

their Therapeutic Value. By A. G. Burness and F. Mavor, Pre-

sident of the Central London Veterinary Society. Price 10s. 6d.

Courtenay. The Practice of Veterinary Medicine and Surgery.

By E. Courtenay. Price 10s. 6d.

" Written in a clear and concise style : wiU form a welcome addition to the library of the

horse-owuer, and those who take an interest in domesticated animals generaUy. -Mark

Lane Expreii.

Fleming. A Text-Book of Veterinary Obstetrics, including the

diseases and accidents incidental to pregnancy, parturition and

early a^-e in the Domesticated Animals. By George Fleming,

C.B., LL.D., F.R.C.V.S., F.R.G.S., President of the Royal

College of Veterinary Surgeons, late Principal of the_ Army

Veterinary Department. Profusely illustrated. Cloth, price 30s.

" Has ailed up a void in a more satisfactory and complete way than any other member of

his nrofcsaion could have done."

—

The Field.
. , ,

"Nrraan who makes any pretensions to veterinary science or stock breeding can disponso

with this woT'k.."—LioeSloek Journal.

Fleming. Parasites and Parasitic Diseases of the Domesticated

Animals. A Treatise by L. G. Neumann, Professor at the

National Veterinary School of Toulouse. Translated and

Edited by Geo. Fleming, C.B., LL.D., F.R.C.V.S., with 365

illustrations. Price 25s.

" Cannot fail to be of immense value to both the veterinary profoBsion and to British stock'

breeders."—;?ci<'s Weekhj Meuenger.
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Fleming. A Text-Book of Operative Veterinary Surgery. Parti.,
price 10s. 6d. Part II. [In the Press.

The Contagious Diseases of Animals: their influence on
the wealth and health of the nation. Price 6d.

Animal Plagues ; their History from the Earliest Times,
Nature, and Prevention. Vol. I., to 1800. Price 15s.

Vol. II., from A.D. 1800 to 1844. Price 12s.

Actinomykosis. An Infectious Disease of Animals and
Mankind. Price Is.

On Roaring in Horses (Laryngismus Paralyticus). Its

History, Pathology, and Treatment. With coloured plate and
woodcuts. Price 6s.

Tuberculosis from a Sanitary and Pathological point of view.
Price Is.

Human and Animal Variolse. A Study of Comparative
Pathology. Price Is.

Practical Horse Shoeing. With 37 illustrations. 2s.

The Influence of Heredity and Contagion on the Propagation
of Tuberculosis. By G. Fleming, F.R.C.V.S., Here A.
Lydtin, and M. Van Hertsen. Price 6s.

Gresswell. A Manual of the Theory and Practice of Equine Medicine.
By J. Brodje Gresswell, F.E.C.V.S., and Albert Gress-
well, M.R.C.S. Eng. Second edition, enlarged. Price 10s. 6d.

BY THE same AUTHORS.
Equine Hospital Prescribes Second edition. Price 2s. 6d.

Bovine Prescriber. Price 2s. 6d.

Veterinary Pharmacopoeia. Materia Medica and Therapeutics.

Price 10s. 6d.

Diseases and Disorders of the Horse. A Treatise on Equine
Medicine and Surgery. Price 5s.

Hill. Principles and Practice of Bovine Medicine and Surgery,

with woodcuts and coloured plates. By J. Woodroffe Hill,
F.RC.V.S. Price 36s.

The Management and Diseases of the Dog. By J. W. Hill,
F.RC.V.S. Third edition. Illustrated. Price 7s. 6d.

Lambert. The Germ Theory of Disease, Concisely and Simply
Explained. By Colonel James Lambert, F.RC.V.S., Army
Veterinary Department. Price Is.

Liautard. Animal Castration. By A. Liautard, M.D.,
H.F.RC.V.S. Price 7s. 6d.

Lameness of Horses and Diseases of the Locomotor
Apparatus. Price 10s. 6d.

Lupton. The Horse : its Examination and Law of Warranty. By
James Irvine Lupton, F.R.C.V.S. [In the Press.
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Miller—Tellor. The Diseases of Live Stock, and their most efficient,

remedies. A Popular Guide for the Medical and Surgical Treat-

ment of all Domestic Animals, including Horses, Cattle, Cows,
Sheep, Swine, Fowls, Dogs, etc. By Wm. B. E. Miller, D.V.S.,

President of U.S. Veterinary Association, Willis P. Hazard,
A. LiAUTARD, M.D., F.R.C.V.S., and Lloyd V. Tellor, M.D.
Price 10s. 6d.

McBride. Anatomical Outlines of the Horse. By J. A. McBride,
Ph.D., M.RC.V.S. Third edition. Illustrated. Price 8s. 6d.

Meyrick. Stable Management and the Prevention of Diseases

among Horses in India. By J. J. Meyrick, C.B., A.V.D.,

F.R.C.V.S., Principal Army Veterinary Surgeon in Egypt. For-

merly Superintendent of Horse Breeding for the Punjab. 2s. 6d.

Neumann's Parasites and Parasitic Diseases of the Domesti-
cated Animals. (See Fleming.)

Poyser. The Stable Management of Troop Horses in India. "The
CoUinsian " Prize Essay. By Major E. PoYSER, A. V.D.,

F.RC.V.S. Price 2s.

Reynolds. The Breeding, Rearing, and Management of Draught
Horses. By Richard Reynolds, M.R.C.V.S. Price 3s, 6d.

Robertson. A Handbook of the Practice of Equine Medicine.

By Wm. Robertson, F.R.C.V.S., late Principal of the Royal
Veterinary College, London. Second edition. Price 25s.

Smith. A Manual of Veterinary Hygiene. By Captain Frederick
Smith, A.V.D., M.R.C.V.S., Lecturer on Veterinary Hygiene in

the Array Medical School, Aldershot. Price 10s. 6d.

A Text-Book of Veterinary Physiology. By the same
Author. [l7i the Press.

Veterinary Diagrams in Tabular Form. With coloured

and plain engravings. Size of sheet 28^ by 22 inches.

No. 1.—The External Form and Elementary Anatomy of the

Horse. Price 3.s. 6d., or mounted on roller and varnished, 6s. 6d.

No. 2.—The Age of Domestic Animals. Price 2s. 6d., or

mounted on roller and varnished, 5s. 6d.

No. 3.—The Unsoundnesses and Defects of the Horse. Price

2s. 6d., or mounted on roller and varnished, 5s. 6d.

No. 4.—The Shoeing of the Horse, Mule and Ox. Price
2s. 6d., or mounted on roller and varnished, 5s. 6d.

No. 5.—The Elementary Anatomy, Points and Butcher's

Joints of the Ox. Price 3s. 6d., or mounted, Gs. 6d.

Price per set of Five, 12s. ; or mounted, 27s.
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PERIODICAL PUBLICATIONS.

The Medical Press and Circular. Established 1838. Published

every Wednesday in London, Dublin, and Edinburgh. Price

5d. ; £1 Is. per annum, post free, in advance.

The Hospital Gazette (and Students' Journal). A Weekly
Eeview of Medicine, Surgery, and the Collateral Sciences. The
only Paper that represents the whole body of Medical Students.

Price 2d. ; 8s. per annum, prepaid.

Journal of the British Dental Association. A Monthly
Review of Dental Surgery. Published on the 15th of each

month. Price 6d., or 7s. per annum, j)ost free.

Annals of Surgery. A Monthly Eeview of Surgical Science and
Practice, published simultaneously in Philadelphia and London.
Price 2s. monthly, or 21s. per annum, post free.

The Australasian Medical Gazette. Monthly, 2s., or yearly

post free, price 21s.
'

The Analyst. The Official Organ of "The Society of Public

Analysts." Monthly, price 6d. ; 6s. per annum, paid in advance.

The Veterinary Journal, and Annals "of Comparative Patho-

logy. Monthly, price Is. 6d. ; 18s. per annum ; Postal Union
19s. 6d., prepaid.

International Journal of Microscopy and Natural Science.

Edited by Mr. Alfred Allen. Price Is. 6d. Quarterly.

Transactions of the Royal Academy of Medicine in Ireland.

Annual volumes, 14s.

Foreign postage extra.

DIRECTORIES.

The Official Register of the Royal College of Veterinary

Surgeons
;
published in accordance with the Act of Parliament.

Price 2s., post free in the United Kingdom.

Commercial Directory for Spain, its Colonies and Dependencies,

containing 500,000 Names and Addresses of the Commercial

Houses, Public Officers, Offices, etc., etc. Annual, price 20s. net.

1/










